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In spite of theoretical models representing a bidirectional pattern of influence between children 
and mothers (Sameroff & MacKenzie, 2003), few comprehensive longitudinal studies have 
examined how maternal psychological functioning and child behavior relate to each other over 
time.  This study explored the transactional relationship between child problem behavior (i.e., 
internalizing and externalizing) and maternal depressive symptoms from toddlerhood to 
adolescence.  The transactional dynamic was conceptualized in two ways—(a) parallel growth 
and (b) bidirectional effects—in terms of timing, direction, and the magnitude of effects, as well 
as how effects were moderated by gender and level of maternal depressive symptoms.  Data were 
drawn from the National Institute of Child Health and Human Development Study of Early Child 
Care and Youth Development (N = 1,179).  Using advanced statistical techniques in the 
structural equation modeling framework, such as multivariate latent growth curve models, latent 
class analyses, and fully autoregressive cross-lagged models, these findings demonstrate that in 
contrast to the traditional unidirectional maternal effects framework, the transactional dynamic 
more accurately represents the relationship between maternal and child functioning.  
Specifically, results indicated that the relationship between child internalizing behavior and 
maternal depressive symptoms was more strongly characterized as a parallel growth dynamic, 
whereas child externalizing behavior and maternal depressive symptoms more consistently 
exerted mutual influence.  Bidirectional effects were not restricted to periods of heightened 
  
 
psychosocial stress, such as toddlerhood, adolescence, or transitions in school.  Gender and level 
of maternal depressive symptoms moderated this bidirectional association.  Maternal depressive 
symptoms had the largest effect on child internalizing behavior in middle childhood.  Children’s 
externalizing behaviors in toddlerhood and early childhood had a strong effect on maternal 
depressive symptoms; the magnitude of this effect was greater than any other pathway from 
children to mothers or mothers to children.  Findings suggest that children’s externalizing and 
internalizing behavior may serve as a potential risk factor for future increases in maternal 
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CHAPTER I: INTRODUCTION 
In the developmental literature, maternal depression and its change over time is almost 
always examined as an independent variable in terms of how it relates to and predicts child 
functioning.  We have learned a great deal about the impact of maternal depression on children 
(for a full review of the literature, see Beardselee, Versage, & Giadstone, 1998; Goodman et al., 
2011).  Nevertheless, while the negative effect of growing up with a depressed mother is one of 
the most robust findings in the psychological cannon, astonishingly little is known about the 
reverse pathway: the psychological consequences of motherhood. 
With the exception of research on the transition to motherhood when women are at risk 
of postpartum depression, few studies have examined how changes in maternal depression 
symptomology over time relate to the age, gender, or behavior of children.  Or, for that matter, 
how children’s emotional and behavioral problems and maternal depressive symptoms influence 
each other over time. This study explored how child problem behaviors (i.e., internalizing and 
externalizing) and maternal depressive symptoms are reciprocally related from toddlerhood to 
adolescence.  The transactional model was conceptualized in three ways.  The first, a 
multivariate parallel process latent growth curve (LGC) model, tested the extent to which growth 
in maternal depressive symptoms and boys’ and girls’ adjustment is correlated over time.  The 
second, a latent class analysis (LCA), explored the association between the patterns of change in 
maternal depression and the patterns of change in child problem behavior over time.  The third 
transactional model, a fully autoregressive cross-lagged (ARCL) model, examined the direction 
and developmental timing of effects between maternal depressive symptoms and child 
internalizing and externalizing behaviors.  
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The Research Problem 
When confronted with a defiant child in the throws of a no-holds-barred tantrum or a 
withdrawn teen full of quiet angst, it is hard—even for a woman who is a mother herself—to 
resist that immediate judgment directed squarely at the mother.  As a general rule, whether 
implicitly or explicitly expressed, we hold mothers responsible for their children’s outcomes.  
This presumption of maternal guilt is not merely a social phenomenon, but an academic one as 
well.  As early as 1964, Chess admonished the psychological community for perpetuating what 
she called the “mal-de-mère” model of child psychopathology, which attributed child 
dysfunction to some problem in the mother (p. 613).  Simply put, behind every bad child lies a 
bad mother.   
The burden placed upon depressed mothers as a result of advancements in developmental 
research has been even more crushing.  With few exceptions, researchers investigating the 
association between maternal depression and child outcomes have interpreted findings within a 
unidirectional maternal effects framework, which effectively implicates depressed mothers for 
any problem in their children.  As Downey and Coyne (1990) observed in their seminal review 
of the literature on children of depressed parents, there is an unmistakable subtext of “mother-
bashing” (p. 72) underlying the maternal depression literature.  This “bad mother” orientation 
persists, in large part, due to the failure of researchers to design studies that allow for the 
inclusion of contextual factors that may account for the association between maternal depression 
and child adjustment problems (Downey & Coyne, 1990).  Almost 25 years later, the field 
continues to produce a prodigious amount of evidence confirming the negative consequences of 
growing up with a depressed mother (Campbell, Matestic, von Stauffenberg, Mohan, & 
Kirchner, 2007; Campbell, Morgan-Lopez, Cox, & McLoyd, 2009; Goodman et al., 2011), 
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without much attention to environmental or dynamical factors that might complicate this 
seemingly straightforward link between the two.  
One line of inquiry that developmental researchers have largely ignored is the antithesis 
of the maternal effects thesis: To what extent do child behavior problems contribute to the onset 
and maintenance of maternal depression?  In spite of well-established theoretical models 
representing a bidirectional pattern of influence between children and mothers (for an in-depth 
review, see Sameroff & MacKenzie, 2003), comprehensive longitudinal studies of the reciprocal 
association between maternal and child adjustment remain scarce (Pardini, 2008).  Thus, we 
know remarkably little regarding how child behavior problems and maternal depressive 
symptoms influence each other over time.  
The little we do know from this small corpus of bidirectional literature is that 
inconsistencies and contradictions abound, particularly with regard to direction and timing of 
effects.  For example, some studies using transactional processes frameworks revealed stronger 
child effects (Allen, Manning, & Meyer, 2010; Early, Gregoire, & McDonald, 2002; Ge, Conger, 
Lorenz, Shanahan, & Elder, 1995), while others revealed greater maternal effects (Kouros & 
Garber, 2010; Nicholson, Deboeck, Farris, Boker, & Borkowski, 2011).  With regards to the 
timing of effects, findings have been inconsistent.  One study found strong bidirectional 
associations during periods of psychosocial change (Gross, Shaw & Moilanen, 2008), while 
another revealed bidirectional effects unrelated to major psychosocial transitions (Ge et al., 
1995).   
Bidirectionality appears to vary depending on the child’s gender and the child’s problem 
behavior under investigation (i.e., internalizing or externalizing).  One study (Jaffee & Poulton, 
2006) found a reciprocal association between mothers and sons’ internalizing symptoms, but no 
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bidirectional pattern when sons’ maladaptive behavior was externalized; maternal depressive 
symptoms had a unidirectional negative effect on boys’ antisocial behavior.  In other studies, 
boys’ externalizing behaviors engaged reciprocally with maternal depressive symptoms (Gross, 
Shaw, & Moilanen, 2008; Allen et al., 2010).  No stable patterns of timing, gender, or 
directionality have yet emerged in transactional analyses of child adjustment—including both 
internalizing and externalizing behaviors—and maternal depressive symptoms. 
The deficits in our understanding of how the psychological health of mother and child 
interrelate can be attributed, to a large extent, to the limitations of available data.  Investigating 
the complex interplay between maternal and child effects over time requires information from 
sizable, long-term longitudinal studies that include the relevant variables.  Even in an era of big 
data, few such longitudinal datasets exist.  Because of this undersupply, bidirectional research on 
maternal and child adjustment has relied on short-term longitudinal analyses (Allen et al., 2010; 
Choe, Shaw, Brennan, Dishion, & Wilson, 2014; Early et al., 2002; Ge et al., 1995; Gross, Shaw, 
Moilanen, Dishion, & Wilson, 2008; Hammen, Burge, & Adrian, 1991; Hughes & Gullone, 
2010; Kouros & Garber, 2010) or statistical approaches that manage measurement problems, 
such as changes in the child behavior measures used the study (Gross, Shaw, Burwell, & Nagin, 
2009; Gross, Shaw, & Moilanen, 2008; Jaffee & Poulton, 2006).  In fact, not one bidirectional 
study conducted to date has examined the relationship between maternal and child adjustment 
using consistent psychometric assessment tools over a 7-year period or more.  These weaknesses 
in the extant literature have limited our knowledge of how the psychological health of mother 
and child relate over the course of development.  
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Purpose of the Study 
 The goal of this study was to address the gaps and shortcomings evident in the literature.  
In so doing, it examined bidirectional influences in the relationship between maternal depressive 
symptoms and child internalizing and externalizing behavior over a 13-year period spanning 
three stages of child development: toddlerhood, childhood, and adolescence.  Focusing on 
maternal and child psychological functioning within a transactional and developmental 
framework, the current study emphasized the interrelated nature of the mother–child dynamic 
and the changing nature of this reciprocal dynamic as children develop over time.  Finally, it 
explored the reciprocal associations between maternal depressive symptoms and child 
internalizing and externalizing problems in terms of (a) parallel growth; (b) specific patterns of 
parallel growth; and (c) bidirectional effects, including the direction and timing of effects as well 
as gender effects.  
Research Questions and Hypotheses 
 This study addressed the following three primary research questions. 
Research Question 1 
 The first research question was as follows: Is the change in maternal depressive 
symptoms associated with the change in child internalizing and externalizing behavior over 
time?  More specifically, the study examined the extent to which the mean growth trajectory of 
maternal depressive symptoms and the mean growth trajectory of child problem behaviors were 
associated over a 13-year period, from child age 2 years to 15 years.    
 On the basis of limited research on parallel growth between maternal and child 
functioning (Choe, Shaw et al., 2014; Kouros & Garber, 2010; Nicholson et al., 2011), it was 
hypothesized that change in maternal depressive symptoms and child internalizing and 
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externalizing behaviors from ages 2 years to 15 years—operationalized as latent slopes—would 
be correlated.  In particular, a linked transactional relationship between maternal depressive 
symptoms and child internalizing behaviors was expected (Kouros & Garber, 2010; Nicholson et 
al., 2011).  Regarding the parallel growth of maternal depression and child externalizing 
behavior, initial levels of maternal depressive symptoms and child externalizing behavior were 
expected to be correlated (Choe Shaw, et al., 2014; Kouros & Garber, 2010).  However, previous 
research suggests that change in maternal depressive symptoms and change in child externalizing 
behavior should not be as strongly correlated as trajectories involving maternal depressive 
symptoms and child internalizing problems (Choe, Shaw et al., 2014; Kouros & Garber, 2010).  
Research Question 2  
 The second research question was as follows: Are the trajectories of child adjustment 
(latent classes of internalizing and externalizing behavior over time) associated with the 
trajectories of maternal depression (latent classes of maternal depressive symptoms over time)? 
 A latent class growth analysis was used to refine the general growth curve model of child 
problem behavior and maternal depression (Research Question 1) by accounting for potential 
diversity in patterns of change that may have been absorbed in the general models.  After 
identifying the typical trajectories in the data, the association between the trajectories of maternal 
and child adjustment were explored.  No study conducted to date has investigated such a 
relationship.  Consequently, it is difficult to formulate empirically based hypotheses.  
Nonetheless, in view of transactional theories, it was hypothesized that trajectories of moderate 
to high maternal depressive symptoms would be more likely associated with trajectories of 
moderate to high child problem behavior.  Conversely, trajectories of low maternal depressive 
symptoms would be more likely associated with trajectories of low child problem behavior.  
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Research Question 3 
 The third research question was as follows: What are the bidirectional influences in the 
relationship between child internalizing/externalizing behavior and maternal depressive 
symptoms over time, from child age 2 years to 15 years?  In light of the small body of literature 
on the bidirectional effects between maternal depression and child behavior (Allen et al., 2010; 
Choe, Olson, & Sameroff, 2014; Choe, Shaw et al., 2014; Ge et al., 1995; Gross, Shaw, & 
Moilanen, 2008; Jaffee & Poulton, 2006), a bidirectional effect between maternal depressive 
symptoms and child problem behaviors over time was hypothesized.   
It was further hypothesized that the strength of the bidirectional effect would change over 
time as a function of the age of the child and the timing of maternal depressive symptoms.  More 
specifically, reciprocal influences would be most pronounced during periods of major 
developmental transitions that are commonly associated with stress in the mother–child dyad: the 
toddler years (ages 2–3 years), the transition to school (ages 5–6 years), and emerging 
adolescence (ages 12–15 years).  During these times of psychosocial flux, children are 
simultaneously more vulnerable to external stressors (e.g., maternal depressive symptoms) and 
more prone to act out, which, in turn, may exacerbate maternal depressive symptoms. 
Additionally, two secondary questions were posed.  The first secondary question was as 
follows: Is there a child gender effect in the relationship between maternal depressive symptoms 
and child internalizing and externalizing behavior over time?  While research on gender 
differences in children’s responses to maternal depressive symptoms is inconsistent, strong 
evidence points to distinctions in the ways in which girls and boys typically express problem 
behaviors.  For example, boys have higher mean levels of externalizing behavior than girls 
across development (Broidy et al., 2003; Moffitt, Caspi, Rutter, & Silva, 2001).  Girls, on the 
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other hand, are more likely to experience internalizing problems (e.g., depression and anxiety), 
particularly in adolescence (Brooks-Gunn, 1991; Hankin & Abramson, 2001; Leve, Kim, & 
Pears, 2005; Nolen-Hoeksema & Girgus, 1994).  Due to the gendered nature of problem 
behavior, it was hypothesized that the mother–child reciprocal dynamic would be influenced by 
child gender.   
The second ancillary question was as follows: Is the transactional relationship between 
mother and child functioning moderated by level of maternal depressive symptoms?  Due to the 
exploratory nature of this final research question, hypotheses were based on theoretical models 
suggesting that reciprocal influences would be exacerbated by higher levels of maternal 
psychological dysfunction and child problem behavior. 
Nature of the Study 
While the methods of the current study are described at great length in Chapter III, it is 
necessary to provide a brief rationale for the decision to work with a preexisting dataset and, 
particularly, the selection of the National Institute of Child Health and Human Development 
(NICHD) Study of Early Child-Care and Youth Development (SECCYD).  The nature of the 
questions with respect to the influence of maternal depression on child problem behaviors 
required the use of a distinct set of data—large, longitudinal, and the result of conscientious 
assessments conducted at multiple time points—that included a well-established measure of the 
relevant constructs.  The NICHD SECCYD offers a national dataset that fulfills these essential 
characteristics.  In the following section, the features of the NICHD SECCYD—sample size, 
attributes of the population, duration of the study, and variables assessed—that make it 
exceptionally well-suited to the current study will be discussed.   
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Almost all of the bidirectional research on maternal depression and child problem 
behavior is based on data from medium-sized samples (N < 450 dyads; Choe, Olson, & 
Sameroff, 2014; Ge et al., 1996; Gross, Shaw, & Moilanen, 2008; Kouros et al., 2011) and 
smaller samples (N < 200 dyads; Allen et al., 2010; Early et al., 2002; Hughes & Gullone, 2010; 
Nicholson et al., 2011).  The SECCYD (NICHD, 2012) included a substantially larger sample, 
with more than 1,300 participating mother and child pairs.  Not only does an increased sample 
size deliver greater statistical power, but it also increases the feasibility of identifying subgroups 
of mothers and children with different levels of maternal depressive symptoms and child 
problem behaviors, respectively.   
Another important consideration when selecting a dataset is the population and its 
specific attributes.  Because poverty is a well-established correlate of depression, it is not 
surprising that many bidirectional analyses of maternal depression and child behavior have been 
applied to at-risk populations (Choe, Shaw et al., 2014; Gross, Shaw, & Moilanen, 2008; Gross, 
Shaw, Moilanen, Dishion, & Wilson, 2008; Kouros & Garber, 2010; Nicholson et al., 2011).  
Only a few studies (e.g., Jaffee & Poulton, 2006; Hughes & Gullone, 2010; Choe, Olson, & 
Sameroff, 2014) have sought to replicate evidence of bidirectionality between maternal 
depression and child problem behavior in a middle-class population.  As a result, our 
understanding of the extent to which the reciprocal model generalizes to a higher socioeconomic 
status group is limited.  With participants selected from a predominantly White (82% of mothers 
were Caucasian, 80% of children were Caucasian) and middle-class population, the NICHD 
SECCYD affords the opportunity to explore questions of generalizability in a geographically 
heterogeneous, middle- to upper middle-class sample of mother–child dyads.  
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A third unique feature of the NICHD SECCYD is the extensiveness of its longitudinal 
scope, both in terms of the overall developmental span and the frequency of measurement 
occasions.  Data were collected on the NICHD SECCYD dyads from the child’s birth through 
age 15, with assessment points at 1 month, 6 months, 15 months, 24 months, 36 months, 54 
months, first grade, third grade, fourth grade, fifth grade, sixth grade, and 15 years.  As was 
touched upon earlier, previous research has been restricted, to a large degree, by the 
shortcomings of the available data.  Many studies included only two or three waves (e.g., Allen 
et al., 2010; Early et al., 2002; Ge et al., 1995; Hughes & Gullone, 2010) of data or examined 
reciprocal effects within a relatively short period of development (e.g., Allen et al., 2010; Ge et 
al., 1995; Gross, Shaw, Moilanen, Dishion, & Wilson, 2008; Hughes & Gullone, 2010).  Because 
these studies were based on data from abbreviated intervals, it is difficult to parse out the effects 
of developmental stage and the effects of a specific sample.  A comprehensive exploration of 
how the reciprocal influences between maternal depression and child problem behavior change 
over the course of child development requires an extensive dataset with multiple measurement 
periods, such as the SECCYD (NICHD, 2012).      
Finally, and no doubt most importantly, the SECCYD (NICHD, 2012) includes well-
established, psychometrically valid measures of the central constructs that were used consistently 
throughout the study: the Center for Epidemiologic Studies Depression scale (CES-D; Radloff, 
1977) and the Child Behavioral Checklist (CBCL; Achenbach, 1991, 1992).  Previous research 
has often been hindered by a mid-study change in the child behavior measure used (Gross, Shaw, 
& Moilanen, 2008; Jaffee & Poulton, 2006), an approach that has prohibited the exploration of 
parallel growth.  The NICHD SECCYD has no such issues.  Participating mothers completed the 
CES-D at 15 points throughout the NICHD SECCYD, beginning at 1 month postpartum.  The 
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CBCL, which includes subscales for both internalizing and externalizing behaviors, was initiated 
at child age 24 months and was administered eight times throughout the study.  Though two 
versions of the CBCL—each corresponding to a different age group (i.e., 2–3 years and 4–15 
years)—were administered during the NICHD SECCYD, both versions tapped into the same 
underlying constructs.  Furthermore, the two versions of the CBCL shared 59 common items, 
which allowed the researcher to revise internalizing and externalizing subscales in order to 
examine mean differences across all measurement periods (for a more detailed discussion of 
methods, see Chapter III).   
Significance of Study 
The current bidirectional study expanded upon to the literature in three ways.  First, 
unlike any other study to date, it investigated the reciprocal relationship between maternal 
depression and child problem behavior across three developmental stages: toddlerhood (24–36 
months), childhood (54 months to 11 years), and adolescence (12–15 years).  Second, it is the 
first parallel process LGCM study and one of a few fully ARCL studies (Choe, Olson, & 
Sameroff, 2014: Jaffee & Poulton, 2006) to replicate findings in a middle- to upper-middle-class 
sample. Third, within this developmental context, it explored gender differences in these 
reciprocal relationships to uncover dynamics specific to mother–son versus mother–daughter 
dyads.  Differentiating these dyadic dynamics is important, given the gendered nature of child 
problem behavior (i.e., internalizing vs. externalizing).  Forth, it identified subgroups of mothers, 
based upon longitudinal patterns of maternal depressive symptoms, and examined how specific 
maternal depression trajectory patterns and child problem behaviors were reciprocally related 
over time.  The greater precision used in this analytic approach could offer a better understand 
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how different maternal depressive trajectories interact with child behavior, which, in turn, could 




CHAPTER II: REVIEW OF THE LITERATURE 
This chapter offers a synoptic review of the empirical research and central theories that 
undergird and inform this study of reciprocal processes in the association between maternal and 
child adjustment over time.  With a narrowly focused and content-specific approach, the first 
section of this review chronicles the relevant empirical literature.  This includes a discussion of 
(a) maternal depression and its effect on child adjustment, (b) child effect models, (c) reciprocal 
effects between maternal depressive symptoms and child problem behavior, and (d) 
developmental considerations with regard to the reciprocal effects literature.  Widening the 
aperture for a more conceptual view, the second section considers the general theories and 
models that underpin the current study.  Each theoretical approach is discussed in relation to its 
relevance—proximal or distal—to the research questions, analytical methods, and associated 
hypotheses.  The third section addresses the literature on child characteristics, as they relate to 
maternal depression and child behavior over the course of child development and motherhood, 
from 24 months to 15 years.   
Review of the Empirical Literature 
Maternal Depression and Child Adjustment 
Due to well-established gender differences in rates of adult depression, maternal 
depression and its association with poor child outcomes has been one of the most widely 
investigated areas of developmental research.  For decades, researchers have concentrated on the 
negative unidirectional effects of maternal depression on children (for a more extensive review 
of the literature, see Beardselee et al., 1998; Cummings & Davies, 1994; Dodge, 1990; Gelfand 
& Teti, 1990).  Maternal depression is linked to an array of adverse child outcomes from infancy 
through adolescence, including disturbances in the caregiver attachment system, social and 
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academic challenges, and, of particular interest to this study, social-emotional difficulties such as 
externalizing and internalizing problems (Bagner, Pettit, Lewinsohn, & Seeley, 2010; Campbell 
et al., 2004; Campbell et al., 2009; Downey & Coyne, 1990; Goodman & Gotlib, 2002; Hammen 
& Brennan, 2003; Kim, Conger, Elder, & Lorenz, 2003; Meadows, McLanahan, & Brooks-
Gunn, 2007; NICHD Early Child Care Research Network [ECCRN], 1999; Shaw, Hyde, & 
Brennan, 2012; Trapolini, McMahon, & Ungerer, 2007; Wiesner & Kim, 2006).   
A number of social, environmental, and demographic risk factors have been found to 
covary with maternal depression, such as marital status and discord, family income, social 
support, education, and age of the mother (Cummings & Davies, 1994; Goodman et al., 2011; 
NICHD ECCRN, 1999).  In an analysis based on the same NICHD SECCYD data that was used 
in the current study, Campbell et al. (2007) observed that membership in the six maternal 
depression trajectories—high-chronic, moderate-increasing, high-decreasing, intermittent, 
moderate-stable, and low-stable—was related to sociodemographic factors.  Mothers in the low-
stable depression trajectory group were significantly more likely to have more financial 
resources, a better education, and a stable marriage than were mothers in the other trajectory 
groups.  Mothers in the three trajectories groups with higher levels of depressive symptoms were 
significantly worse off in terms of their finances, education, and marriage stability than were 
mothers in the lower depression trajectory groups.  Importantly, these risk factors were related to 
the disparity between high versus low depression group status, but not for any specific pattern of 
depressive symptomology over time (i.e., chronic, increasing, decreasing).  Findings reported by 
Campbell et al. (2007) are consistent with other research findings in demonstrating that maternal 
depression commonly coexists with social and economic stress (Liaw & Brooks-Gunn, 1994; 
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Petterson & Albers, 2001), and may even amplify risk in the association between maternal 
depression and child outcomes (Goodman et al., 2011). 
Another area of emphasis in the literature has been the study of possible mechanisms that 
link maternal depressive symptoms to developmental and adjustment problems in children.  
Evidence from a wide array of studies suggests two fundamental pathways through which 
maternal depression transmits risk to children: (a) biologically, through genes; and (b) 
environmentally, through maternal behavior, such as deficient parenting, modeling maladaptive 
behavior, and marital discord (for a comprehensive summary, see Downey & Coyne, 1990; 
Lovejoy, Graczyk, O’Hare, & Neuman, 2000).  Mothers who experience depression are often 
interpersonally withdrawn from their children, providing less sensitivity, responsiveness, and 
positive regard (Burke, 2003; Cohn & Tronick, 1987; Cummings & Davies, 1994; DeMulder & 
Radke-Yarrow, 1991).  Moreover, depressed mothers are prone to harsh, impatient, and 
authoritarian behavior (Cummings & Davies, 1994; Webster-Stratton & Hammond, 1988).  
Some studies have found that maternal harshness partially mediates the well-documented 
association between maternal depression and negative child adjustment (Harnish, Dodge, & 
Valente, 1995). 
What lies at the heart of this hefty body of research on the transmission of risk in the 
association between maternal depression and child adjustment is an underlying assumption of 
causality, with the arrow pointing firmly from mother to child.  Markedly little consideration, 
despite appeals from some of the most widely cited literature in the field (e.g., Downey & 
Coyne, 1990; Goodman et al., 2011), has been given to the idea that children’s psychopathology 
could be involved in the formation and maintenance of maternal depressive symptoms and, 
ultimately, serve as a risk factor for maternal depression. 
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Child Effects on Maternal Depressive Symptoms  
In the early 1990s, researchers began to empirically explore the idea that children are not 
“passive recipients” (Cummings & Davies, 1994, p. 89) in the developmental process; rather, 
children are active players exerting influence on their parents.  A small body of literature 
investigating child effects on parental—and most often maternal—adjustment has established 
that child behavior does influence parent functioning.  Studies have found, for example, that 
parents of children with clinical emotional, developmental, and/or behavioral problems are less 
likely to have a second child (MacInnes, 2008), experience elevated levels of stress (Feske et al., 
2001) and depression (Civic & Holt, 2000; Raposa, Hammen, & Brennan, 2011; Seltzer et al., 
2009), and report decreased quality of life (Crowley & Kazdin, 1998).  Parents of children with 
disabilities also have reported child behavior to be their greatest source of stress (McDonald, 
Couchonnal, & Early, 1996). 
One innovative study using an experimental design found a significant child effect on 
depression symptoms in parents.  Pelham et al. (1997) asked 60 parents of children with no 
clinically diagnosed psychopathology (20 married couples and 20 single mothers) to interact 
with male confederates between the ages of 5 and 12 who were trained to behave in either a 
normal or “deviant” manner (i.e., displaying hyperactive, oppositional, distracted, and 
uncooperative behaviors).  The parents who interacted with the deviant confederates were more 
likely to report feelings of distress and consume more alcohol than were parents paired with a 
normal confederate.  Nevertheless, while there is compelling evidence that problem behavior can 




Given the strong evidence of maternal effects and the growing evidence of child effects, 
it is becoming clear that unidirectional models of child–parent functioning in either direction 
(parent effect or child effect) are insufficient and fail to explain the complex and reciprocal 
dynamic at play.  To more accurately model the symbiotic nature of the parent–child 
relationship, it is necessary to look at the bidirectional influences of parent on child and child on 
parent over time (Goodman et al., 2011). 
Reciprocal Influences in the Relationship Between Maternal Depressive Symptoms and 
Child’s Maladaptive Behaviors 
Transactional process models of child development are certainly not new.  Initial 
developmental research on bidirectional effects favored the mutual influences between children’s 
externalizing behaviors (i.e., aggressive, noncompliant, or hyperactive) and parenting practices. 
The hypothesis was as follows: Child aggression and noncompliance are linked with harsh and 
inconsistent discipline from parents in a devolving cycle, with negative child and parent behavior 
mutually influencing one another in a circular fashion (Patterson, Dishion, & Bank, 1984).  Now, 
reciprocal models of parenting practices and child behaviors have wide theoretical and empirical 
support (Bell, 1979; Bell & Harper, 1977; Danforth, Anderson, Barkley, & Stokes, 1991; Ge, 
Best, Conger, & Simons, 1996; Johnston & Mash, 2001; MacKenzie, Nicklas, Brooks-Gunn, & 
Waldfogel, 2014; Pardini, Fite, and Burke, 2008; Sameroff, 1975).  However, applying this 
transactional model to our understanding of how maternal depression and child functioning are 
related only began in earnest in 2008.  Despite a recent upswing in the number of studies looking 
at the reciprocal influences in the relationship between maternal depression and children’s 
maladaptive behaviors, it remains an underdeveloped area of investigation.   
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The following section offers a brief, yet comprehensive, overview of the body of 
empirical literature on transactional processes between maternal depression and child 
functioning.  The intention is to provide a general temporal framework within which to 
understand the evolution of the research in this field, both methodologically and analytically.  
The earliest studies applying a reciprocal effects model to the study of child and parent 
functioning, while theoretically and empirically groundbreaking, were limited by small sample 
sizes, panel survey data, and short time periods.  Hammen et al. (1991), using a small sample of 
mother–child dyads (N = 22), found a strong association in the timing of maternal and child 
onset of depression over the course of 3 years, with mothers’ depressive episodes preceding 
onset of depression in their children in slightly more than half of the cases and children’s 
depressive episode preceding mothers’ onset in slightly less than half of the cases.   With 
increased analytical refinement, Ge et al. (1995) investigated the reciprocal influences in parent 
and adolescent emotional distress (i.e., depression, anxiety, hostility) using a cross-lagged effects 
model with three waves of panel data collected between seventh and ninth grade.  Findings 
indicated significant bidirectional effects in parent and adolescent distress over time.  These 
mutual influences proved to be gender-specific, with transactional effects only between opposite-
sex dyads (e.g., mother–son and father–daughter).  Interestingly, the results suggested that a 
son’s emotional distress may have a more pronounced negative impact on his mother’s mental 
health than a mother’s psychological distress on her son’s mental health.  
In another study using two waves of panel survey data, Early et al. (2002) explored the 
reciprocal effects of child and maternal functioning in sample of 164 low-income families with 
children receiving mental health services for serious emotional disorders.  Overall, the study 
found a mutual effect between child functioning and caregiver well-being and, after controlling 
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for cross-sectional effects, a real contribution of child effects on maternal well-being.  
Furthermore, child functioning exerted more influence on caregiver functioning over time than 
did the converse.   
By the mid-2000s, the idea that children are not passive objects in the developmental 
process, but rather are active subjects exerting influence on caregiver emotional well-being, was 
gaining traction.  Moving beyond exploratory analyses with panel survey data, researchers began 
to investigate transactional processes in child behavior and maternal depression with data from 
longitudinal studies.  Jaffee and Poulton (2006) published a study on the reciprocal effects 
between maternal depression and child problem behavior (both internalizing and externalizing), 
in a sample of more than 1,000 New Zealand children followed from age 5 through age 15.  Like 
Ge et al. (1995), Jaffee and Poulton emphasized the importance of framing bidirectional effects 
within a developmental context by looking at gender effects and the timing of effects.  Overall, 
the study found support for their hypothesis that mothers’ internalizing symptoms and children’s 
problem behaviors are reciprocally related, except for the relationship between mothers’ 
internalizing symptoms and boys’ antisocial behaviors—for which the relationship was 
unidirectional, with mothers’ exerting more influence on boys’ outcomes over time.   
In 2008, the Journal of Abnormal Child Psychology released a special edition on 
bidirectional processes in the parent–child relationship, which, until that time, had almost 
exclusively focused on mutual effects in regard to child behavior and parenting practices.  This 
compilation of theoretical, methodological, and empirical papers on reciprocal influences in the 
parent–child relationship included a study that applied the transactional model to maternal 
psychological well-being (Gross, Shaw, & Moilanen, 2008), further inspiring interest in this 
burgeoning field.  The special edition represented a veritable tipping point for research on 
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reciprocal influences in the association of maternal depression and child behavior: More than 
60% of the body of literature in this field has been developed since 2008.   
From 2008 to 2009, Gross and colleagues published three studies of transactional 
processes in maternal depression and child problem behaviors.  The first study (Gross, Shaw, & 
Moilanen, 2008), which was published as part of the Journal of Abnormal Child Psychology 
special edition, used fully autoregressive path modeling to examine bidirectional effects in a 
cohort of low-income mother–son dyads from child age 5 to 10 years and 10 to 15 years.  
Reciprocal effects between mothers’ depressive symptoms and boys’ disruptive behaviors were 
found from child age 5 to 6 years, when the child transitioned to school.  Importantly, the 
bidirectional relationship remained evident when using independent reports of child behavior 
from an alternative caregiver.  A second model investigated the bidirectional effect of mothers’ 
depressive symptoms and boys’ antisocial behavior, finding consistent maternal effects at boys’ 
age 11 through 15 and child effects at boys’ age 11 to 12, the beginning of the transition to 
adolescence. 
The second study (Gross, Shaw, Moilanen, Dishion, & Wilson, 2008) turned from middle 
childhood and early adolescence to a focus instead on the reciprocal effects in early childhood.  
They found that maternal depression symptoms linearly declined from child ages 2 to 4, child 
noncompliance at age 2 was associated with contemporaneous self-reports of maternal 
depression symptoms, but not related to the change in maternal depression over time. Lastly, 
greater initial parental depression symptoms were linked to higher levels of internalizing 
behaviors at age 4.   
The third study (Gross et al., 2009) applied a latent class trajectory analysis to 
longitudinal data from a cohort of low-income mothers and their toddler sons.  The authors first 
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derived developmental trajectories of maternal depressive symptoms across an 8.5-year period, 
establishing four maternal depression trajectories: low, moderate low, moderate high, and high 
chronic depressive symptoms.  Second, they looked at whether child characteristics observed 
before the assessment of maternal depressive symptoms influenced trajectory group membership.  
They found that when all risk factors—including family income, socioeconomic status, number 
of children in the home, aggression, infant irritability, and child noncompliance—were added to 
the model, child noncompliance at 18 months of age showed the highest association with 
mothers’ trajectory group membership.  Finally, Gross et al. (2009) assessed how the maternal 
depression trajectories affected boys’ internalizing and externalizing behaviors during the 
transition to adolescence.  After controlling for noncompliance at 18 months of age, Gross et al. 
found a significant effect of trajectory group membership on boys’ self-reported externalizing 
behaviors at ages 11 to 13 years. 
Other studies of transactional processes in the relationship between maternal depression 
and child problem behaviors have emerged, each focusing on a particular age of analysis, child 
problem behavior (internalizing vs. externalizing), or analytic approach.  Allen et al. (2010) and 
Hughes and Gullone (2010), for example, extended previous research on bidirectional effects 
into adolescence.  Allen et al. found that maternal depressive symptoms at child age 13 years 
were predictive of relative increases in child externalizing behavior at age 16 years and, 
conversely, that child externalizing behaviors at age 13 years were predictive of relative 
increases in maternal depressive symptoms at age 16 years.  This child effect was more 
pronounced in families in which the mother began the study with higher levels of depressive 
symptoms.  Turning from adolescent externalizing behaviors to adolescent internalizing 
behaviors, Hughes and Gullone found a similar reciprocal relationship between maternal 
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depressive symptoms and adolescent internalizing behaviors in a two-wave study of Australian 
teens between the ages of 14 and 18 and their parents.  Although both studies were analytically 
curtailed by data collected at only two time points, they provide evidence that adolescent 
internalizing and externalizing behaviors may be a risk factor for future increases in maternal 
depressive symptoms.   
A number of new developments have emerged in regard to analytic techniques.  To 
assess how the changes in two constructs are interrelated over time, researchers have begun to 
employ variants of the LGC to model transactional processes.  Kouros and Garber (2010), for 
instance, criticized researchers in previous studies for using statistical methods that, when 
applied alone, did not reflect the true complexity of the bidirectional dynamic, such as ARCL 
models or parallel-process LGC models.  ARCL models, which attend to lagged or fixed effects, 
answer questions pertaining to the directionality and timing of effects, whereas LGC models 
estimate growth trajectories and answer questions about how parallel trajectories are correlated 
over time.  Kouros and Garber argued for the use of an alternative approach—dynamic bivariate 
latent difference score modeling—which mixes the strengths of parallel-process LGC and ARCL 
models to estimate longitudinal coupling between maternal depressive symptoms and child 
adjustment.  Similarly, Nicholson et al. (2011) estimated the “coupling relationship” (p. 1312) 
between mothers and children over time with a statistical approach that is comparable to a 
multivariate LGC model, with one meaningful deviation: The derivative was used as the latent 
variable.  
Studies such as these—which analyzed reciprocal effects with statistical methods based 
on LGC models—found that maternal depression exerted more influence in the bidirectional 
relationship than did child behavior, particularly in the case of child externalizing behaviors.  For 
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example, in a 6-year longitudinal study of transactional processes in mother–adolescent dyads, 
Kouros and Garber (2010) found reciprocal effects when both mother and child experienced 
internalizing symptoms.  Contrary to findings reported by Allen et al. (2010), this bidirectionality 
was not evident in the association between maternal depressive symptoms and adolescents’ 
disruptive behavior; the relationship between these constructs was unidirectional, with maternal 
depression predicting subsequent increases in adolescents’ externalizing behavior.   
In another modified LGC study following a sample of teenage mothers and their children 
between the ages of 3 and 10 years, Nicholson et al. (2011) observed a tightly linked 
transactional dynamic between maternal depressive symptoms and child behavior.  The 
reciprocal relationship, however, was asymmetrical, with the maternal effect proving to be more 
significant than the child effect over the course of the 7-year study.  Unlike Kouros and Garber 
(2010), who found different patterns of reciprocity for internalizing and externalizing behaviors, 
Nicholson et al. discovered a corresponding bidirectional relationship for both internalizing and 
externalizing behaviors, indicating that both children’s problem behaviors respond in a similar 
fashion to their mothers’ depressive symptoms and changes in these symptoms between the ages 
of 3 and 10 years.   
The most recent studies published on bidirectional effects of parent and child 
psychopathology have included moderators and mediators, such as child characteristics, which 
might change or account for the transactional dynamic between child and parent over time.  
Choe, Olson, and Sameroff (2014) extended the research on bidirectional influences of child 
problem behavior and maternal psychological functioning by investigating the moderating 
effects of the child’s gender and self-regulatory capabilities.  A three-wave structural equation 
model found long-term effects in both directions between children’s attention problems and 
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aggressive behaviors and maternal psychological functioning.  These long-term bidirectional 
effects were moderated by the children’s preschool level of effortful control, such that maternal 
depressive symptoms at child age 3 years predicted high levels of externalizing behavior only 
among boys who had poor levels of effortful control.  Among children with high levels of self-
regulation, externalizing behaviors at age 3 years predicted low levels of maternal depressive 
symptoms over time.   
Choe, Shaw et al. (2014) conducted an elegant and multilayered study using both a 
parallel-process LGC model and a fully ARCL model, which, among other things, investigated 
the extent to which inhibitory control mediated the bidirectional relationship between maternal 
depressive symptoms and child oppositional behavior from ages 2 to 5 years.  The authors found 
that the child’s self-regulation at ages 3 and 4 years fully mediated the effect of child’s 
oppositional behavior at age 2 on mother’s depressive symptoms at age 5 years. 
As this general survey has demonstrated, reciprocal models of child behavior and 
maternal depression have undergone enormous refinement in method and analysis since 
Hammen et al.’s (1991) small sample study.  The following sections more fully elaborate on 
important themes that have emerged from this body of literature, such as gender effects and 
timing of effects.  
Developmental Considerations in the Association Between Maternal Depressive Symptoms 
and Child Maladaptive Behaviors 
In this section, I expound upon three studies briefly described above—Ge et al. (1995), 
Jaffee and Poulton (2006), and Gross, Shaw, and Moilanen (2008)—all of which apply a 
distinctly developmental context to their analyses by exploring how the child’s gender and age 
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can affect the bidirectional relationship between mother and child psychological functioning over 
time.   
 Timing of effects.  While the accumulated evidence supports a reciprocal effects model 
between children’s and mothers’ distress, gaps remain in our understanding of how 
developmental timing affects the strength of this bidirectionality over time.  In truth, most studies 
investigating bidirectional effects between maternal and child psychological functioning have 
examined a relatively short period in the lives of children and mothers and, therefore, cannot 
properly investigate developmental timing in the bidirectional model (e.g., Allen et al., 2010; 
Choe, Shaw et al., 2014).  Nevertheless, a few studies have provided an initial understanding of 
age- and stage-related effects. 
Jaffee and Poulton (2006) conjectured that the effect of child problem behaviors on 
maternal depressive symptoms would be most pronounced in early childhood.  Their hypothesis 
was based on studies suggesting that after the initial onset of depression has occurred, 
psychosocial stressors—including child problem behaviors—play a less significant role in 
initiating repeated depressive episodes over time (Post, 1992; as cited in Jaffee & Poulton, 2006).  
The authors’ findings substantiated their hypothesis when considering children’s 
anxious/depressed behavior, but not children’s antisocial behavior.  Children’s internalizing 
behavior had more influence on maternal outcomes in early to mid-childhood, but not at any 
point thereafter.  When it came to antisocial behavior, girls’ externalizing behavior at age 5 also 
predicted increases in maternal depressive symptoms through age 7, while boys’ early antisocial 
behavior had no influence on maternal depressive symptoms.   
Other studies have theorized particular vulnerability to negative mutual effects during 
periods of social or biological transition.  Ge et al. (1995) found that neither school nor pubertal 
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transitions increased the influence of mothers’ emotional distress on children.  Gross, Shaw, and 
Moilanen (2008), on the other hand, found a significant bidirectional effect between maternal 
depressive symptoms and sons’ aggressive behavior from child age 5 to 6 years.  This 
bidirectional effect was hypothesized to be related to increased upheaval and stress during the 
boys’ transition to school at kindergarten.  Gross, Shaw, and Moilanen’s second model looked at 
bidirectionality in the relationship between maternal depression and boys’ antisocial behavior, 
instead of aggressive behavior.  In contrast to Jaffee and Poulton (2006), who only found a 
unidirectional maternal effect of depressive symptoms on boys’ antisocial behavior between 
child age 5 and 15 years, Gross, Shaw, and Moilanen reported a significant bidirectional effect 
between mothers’ depressive symptoms and boys’ antisocial behavior from child age 11 to 12 
years.  They conjectured this mutual effect from age 11 to 12 years was linked to the social and 
intrapersonal tensions that can accompany the transition to adolescence.   
 Gender effects.  Maternal effects literature has pointed to differences in the way girls 
and boys respond to a mother’s depressive symptoms.  Girls, for instance, are more likely than 
their male counterparts to exhibit internalizing symptoms in the presence of maternal depression 
(Campbell et al., 2009; Cortes, Fleming, Catalano, & Brown, 2006; Leve et al., 2005).  The 
gender disparity between male and female trajectories of depressive phenomena only widen over 
time, suggesting that girls become increasingly vulnerable to the negative effects of maternal 
depression as they mature (Cortes et al., 2006).  Much of the bidirectional research on depressed 
mothers and boys has focused exclusively on externalizing behaviors (e.g., Gross, Shaw, & 
Moilanen, 2008; Gross et al., 2009; Shaw, Gross, & Moilanen, 2009) due to the tendency of boys 
to outwardly express dysfunctional behavior (Broidy et al., 2003; Cummings & Davies, 1994; 
Moffitt et al., 2001).  Such a gendered approach limits our understanding of the different ways in 
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which boys and girls both have an impact on and are impacted by their mother’s depressive 
symptoms.  To date, only two studies have addressed gender-related distinctions in the 
transactional dynamic between maternal well-being and child functioning: Ge et al. (1995) and 
Jaffee and Poulton (2006).   
Using longitudinal panel data, Ge et al. (1995) found significant mutual effects between 
parent and child distress—depression, anxiety, and hostility—in opposite-sex dyads (i.e., 
mother–son and father–daughter).  Notably, their analyses showed that sons exerted more 
influence on the mothers than did the mothers on the sons.  Thus, in regard to the question of 
gender differences in the bidirectional relationship between mother and children, it is worth 
considering how, as the authors wrote, “male distress (e.g., father–daughter and son–mother) is 
particularly disruptive for mothers and daughters” (Ge et al., 1995, p. 416).  Further research is 
needed to replicate and investigate the finding that stronger emotional reciprocity exists between 
opposite-sex parent–child pairs.  
With a cohort of more than 1,000 child–caregiver dyads followed for 10 years from the 
transition to school through the transition to adolescence, Jaffee and Poulton (2006) were 
uniquely able to explore questions of gender effects in the bidirectional relationship between 
mother’s and child’s psychological health over time.  Overall, Jaffee and Poulton found support 
for their hypothesis that mothers’ internalizing symptoms and children’s problem behaviors were 
reciprocally related, except for the relationship between mothers’ internalizing symptoms and 
boys’ antisocial behaviors—which was unidirectional, with mothers’ exerting more influence on 
boys’ outcomes than the converse.  Thus, contradicting earlier work by Ge et al. (1995), Jaffee 
and Poulton found significant bidirectionality between mothers and daughters.  Gender 
differences were only apparent in the relationship between mothers’ depressive symptoms and 
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children’s antisocial behavior; girls’ antisocial behavior predicted increases in maternal 
depressive symptoms though middle childhood, while boys’ antisocial behavior did not predict 
significant increases in maternal depressive symptoms.  
While all three studies described above—Ge et al. (1995), Jaffee and Poulton (2006), and 
Gross, Shaw, and Moilanen (2008)—have contributed greatly to the field by situating these 
transactional processes between mother and child within the larger context of developmental 
growth and change, there are a few meaningful methodological concerns and inconsistencies that 
must be confronted in future research.   
In the study by Ge et al. (1995), for example, the authors created a latent variable for both 
parents and children, which they called “distress” (p. 409), by combining observed scores on the 
depression, anxiety, and hostility subscales of the Symptom Checklist-90-Revised (Derogatis, 
1986).  Thus, it is not possible to unpack the extent to which depressed, anxious, or hostile 
behavior in children or parents drove the bidirectional relationship found between opposite-sex 
parent–child pairs.  Would a similar opposite-sex pattern (e.g., mother–son, father–daughter) 
have emerged if the authors examined the parents’ and children’s internalizing problems 
(depression/anxiety) and externalizing problems (hostility) separately?  Given the well-
documented tendency for men to express distress more outwardly and for women to express 
distress more inwardly (Cummings & Davies, 1994), if internalizing and externalizing behaviors 
had been analyzed independently, other reciprocal patterns between same-sex dyads might have 
been evident.    
The pioneering work by Jaffee and Poulton (2006) and Gross, Shaw, and Moilanen 
(2008) is hindered by methodological inconsistencies; in both cases, the assessment tool used to 
measure the child’s externalizing behavior was changed in the middle of the study.  Due to 
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problems inherent with secondary data analysis, Jaffee and Poulton were compelled to use 
maternal reports of children’s anxious/depressed and antisocial behavior collected with two 
different measures: the Rutter Child Behavior scale (Rutter, Tizar, & Whitmore, 1970) at all 
assessments between child age 5 and 11 years and the Revised Behavior Problem Checklist 
(Quay & Peterson, 1987) for the final two assessments at child age 13 and 15 years.  
Furthermore, the measure used to assess mothers’ internalizing symptoms, the Malaise Inventory 
(Rodgers, Pickles, Power, Collishaw, & Maughan, 1999), was administered to the mothers as the 
complete 24-item scale for the first two waves of data collection and then in an abbreviated 19-
item version that did not assess anxious symptomatology for the subsequent four waves.  In the 
case of Gross, Shaw, and Moilanen, externalizing behavior for the boys was measured by the 20-
item Aggression subscale of the CBCL (Achenbach, 1991) from age 5 to 10 years, and then by 
the Self-Reported Delinquency scale (Elliott, Huizinga, & Ageton, 1985) from age 10 to 15 
years.  Therefore, although both studies (Gross, Shaw, & Moilanen, 2008; Jaffee & Poulton, 
2006) looked at reciprocal effects between child ages 5 and 15 years, the data from early to late 
childhood may not be comparable to data collected in late childhood to early adolescence, which 
restricts the authors from applying any trajectory analyses on the data.   
This study, as a partial replication of this developmentally oriented research, considered 
the bidirectional relationship between maternal and child emotional well-being in light of gender 
and the developmental stage of the child.  In addition, it addressed the limitations of previous 
research by using data from well-established and consistent psychometric measures collected 




Theoretical Framework  
Reciprocal Models of the Parent–Child Relationship 
The empirical origins of the bidirectional parent–child model trace back to the mid-
1960s.  Prior to this time, research in developmental psychology subscribed to what Chess 
(1964) called the “mal-de-mère” (p. 613) model of child psychopathology, which ascribed the 
etiology of child dysfunction to some problem in the mother.  Nevertheless, burgeoning work in 
the field of child temperament began to contradict this entrenched maxim, suggesting that 
children actively participate in shaping their environment, particularly their parents’ behavior 
(Thomas, Chess, Birch, Hertzig, & Korn, 1963).  In light of evidence garnered primarily from 
animal studies, Bell (1968) published a paradigm-shifting paper calling for a full reevaluation of 
the unidirectional model of child socialization.   
Upon the foundation of these early descriptive studies, a number of bidirectional theories 
of human development were established.  Four transactional models will be discussed in regard 
to their relevance to this study: the transactional process model (Sameroff, 1975; Sameroff & 
Chandler, 1975), the coercive parenting model (Patterson, 1982), family systems theory 
(Minuchin, 1985), and the ecological systems theory (Bronfenbrenner, 1979).  While each 
framework represents a slightly different approach or perspective, they are all organized along a 
common thread: the supposition that individuals and their social contexts participate in a 
continuous exchange over the course of development, generating reciprocal feedback loops that 
prompt change at both the individual and environmental level.  In the following section, I discuss 
these transactional theories with respect to the relationship between maternal depressive 
symptoms and child maladaptive behaviors. 
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Transactional Processes Model 
 The transactional processes model (Sameroff, 1975; Sameroff & Chandler, 1975), 
derived from the dialectical tradition in philosophy and psychology (see Sameroff & MacKenzie, 
2003), offers a unifying theory of development.  In general terms, the transactional model 
assumes that a relationship between an organism and its environment is one of mutual influence 
(Sameroff, 1975).  In terms specific to human development, the transactional model assumes that 
child development is the result of dynamic, reoccurring interactions between the child and the 
child’s context in which both child and context alter and are altered by the other (Sameroff, 
2009).  Within the transactional processes framework, the arrows of influence pointing from 
environment to child and from child to environment are symmetrical; bidirectionality is 
emphasized both theoretically and analytically.  
In this study, it was hypothesized that mother and child dyads would be related within a 
transactional framework, with both parties exerting mutual influence.  Therefore, maternal 
effects and child effects are not seen as separate processes; rather, both mother and child are 
viewed as simultaneously playing the role of subject and object or, in developmental terms, 
individual and environment.  Practically put, the transactional process model lends theoretical 
support to the hypothesis that maternal depression symptoms influence child behavior, while, 
concurrently, child behavior influences maternal depression symptoms.  
Coercive Family Process Model 
 The coercive family process model (Patterson, 1982) is a theory of aggression that 
emphasizes the transactional nature of the parent–child dynamic.  The coercive process is 
characterized by a cyclical pattern of negative reinforcement within the parent–child exchange.  
The theory holds that externalizing child behaviors, such as aggression, noncompliance, and 
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hyperactivity, are associated with harsh and inconsistent discipline from parents, which, in turn, 
amplifies aversive child behaviors, initiating a mutually reinforcing cycle of coercion and 
noncompliance (Patterson et al., 1984; Smith et al., 2014).  In concert with the coercive family 
process model, many studies have shown that children who display aggressive, noncompliant, 
and hyperactive behaviors are at higher risk of evoking harsh and controlling parenting 
techniques from caregivers (for a full review, see Scaramella & Leve, 2004).  Early coercive 
family dynamics can have long-term implications for children, increasing the likelihood of 
difficulties in school socialization and for the development of conduct problems in childhood and 
adolescence (Smith et al., 2014).   
In regard to this study, the coercive family process model indirectly supports the 
hypothesis of mutual effects between child behavior and maternal depression.  Coercion theory, 
for example, may moderate the reciprocal relationship between maternal depression and child 
behavior.  Mothers who experience high levels of depressive symptoms might also display more 
critical, hostile, and controlling behavior (Cummings & Davies, 1994; Webster-Stratton & 
Hammond, 1988), which, in turn, may engender anger and further noncompliance in children.  
Accordingly, as a bidirectional model specific to parenting behavior, the coercion cycle should 
be applied in the context of maternal depression with circumspection and only to the extent that 
depression increases a mother’s risk of responding to her child’s behavior with hostility and 
inconsistent discipline.  Nevertheless, it does offer a salient theoretical model to understand how 
children can and do effect their parents by influencing the quality and intensity of parenting 
provided.   
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Family Systems Theory 
From the family systems perspective, psychological and functional adaptation at the 
individual and relationship level must be understood within the context of the whole family 
(Ackerman & Sobel, 1950; Minuchin, 1985).  The family systems approach is chiefly concerned 
with recognizing and addressing central structures within the family, such as channels of power 
distribution, relationship boundaries, and patterns of communication (Cox & Paley, 1997; Davies 
& Cicchetti, 2004; Minuchin, 1985).  While the family serves as the primary unit of analysis 
within this framework, embedded within the family are subsystems (e.g., parent systems or 
sibling systems), each with distinctive relationship structures.  Thus, in the family systems 
framework, reciprocal influence not only happens between individuals, but also between 
subsystems.    
Change among family members can happen as a parallel process (i.e., A  B) or as a 
cyclical chain reaction (i.e., ABCA; Cowan & Cowan, 2006).  Indeed, the assumption of 
bidirectional causality is central to family systems theory.  As such, theorists and practitioners 
from the family systems school are less concerned with the etiology of family dysfunction than 
they are with addressing the relationship patterns and structures that maintain the dysfunction.  In 
this study, mother and child dyads were understood as intergenerational family subsystems in 
which the pattern of influence was not linear from mother to child or from child to mother, but 
rather operated in a circular dynamic over time.   
Ecological Systems Theory 
Human development, according to the ecological systems framework (Bronfenbrenner, 
1979), takes place through a process of increasingly complex reciprocal interactions and “mutual 
accommodations” (Bronfenbrenner, 1977, p. 513) within and between the individual, the 
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proximal environment, the distal environment, and the larger social and historical context.  The 
ecological model describes this context of development like a set of Russian matryoshka dolls, 
with the individual at the center of nested systems each contained within the next: micro-, meso-, 
exo-, and macro-systems (Bronfenbrenner & Morris, 1997).  The microsystem represents the 
immediate environment of the developing person, consisting of the face-to-face interactions and 
activities within the family, school, peer group, and work settings.   
The mother–child relationship is an example of an enduring pattern of interaction at the 
level of the microsystem, which Bronfenbrenner (1993/1994) called a “proximal process” (p. 
38).  This study was primarily interested in the pattern of proximal processes between mothers 
and children with regard to maternal psychological health and child behavior.  Through the lens 
of the ecological systems model, maternal psychological distress and child maladaptive behavior 
were anticipated to be interrelated in a reciprocal fashion over time. 
Transactional Theory of Depression: Interpersonal Model  
 Corresponding with the transactional perspective of human development, transactional 
models of depression emphasize that depression must be understood within the broad 
interactional social context of the individual.  One such theory, Coyne’s (1976) interpersonal 
model of depression, will be briefly described and applied to the relationship between maternal 
depression and child behavior, providing a theoretical basis for mother–child reciprocal effects in 
the context of maternal depression.  Through his pioneering empirical work on depression, 
Coyne observed that a depressed individual’s behavior shapes and is shaped by the responses 
received from those in the proximal environment.  Similar to the coercive parenting model, 
depressed individuals act in ways that evoke negative reactions from their relationship partners, 
most commonly avoidance or rejection.  This rejection from others serves to reinforce the 
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depressed individual’s negative self-beliefs and perpetuates depression in a continuous cycle of 
mutual distress.   
 In comparison to their non-depressed counterparts, depressed mothers have been shown 
to engage in more hostile and irritable behavior toward their children.  Furthermore, studies have 
found this hostility to increase when children enter the school-age years (for a full review, see 
Downey & Coyne, 1990).  There is evidence that depressed mothers’ aversive behavior becomes 
more pronounced as children develop and exert more autonomy in the mother–child relationship, 
which provides support for the circular and interrelated nature of Coyne’s theory (1976).  In this 
study, maternal depression and its relationship to child behavior over time was investigated 
through the lens of the interpersonal model framework, which views the mother–child dyad as 
engaging in a continuous dialectical process of mutual influence.  Departing from the appreciable 
body of maternal effects research in the depression literature, this study will explore the 
interpersonal dynamic of depression and how both mother and child contribute to adaptive or 
maladaptive outcomes.   
Developmental Theory of Attachment 
Attachment, as proposed by Bowlby (1969, 1972, 1980), is a biologically based human 
tendency to seek proximity—physical or emotional—to specific persons (most often, parents) 
who are recognized as a source of comfort and protection, especially in times of real or perceived 
threat (Hazan & Shaver, 1994; Hilburn Cobb, 1996; Mattanah, Lopez, & Govern, 2011; Sroufe 
& Waters, 1977).  From the attachment theory perspective, mothers who respond with sensitivity 
to their infant’s needs provide their child with a sense of security and dependability.  From this 
secure base, a child is free to explore his or her environment.  Thus, beginning in infancy, 
children build internal representations or “working models” of attachment figures’ responses, 
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which shape the child’s future attachment behaviors and relationships (Bowlby, 1988).  Although 
most of the initial attachment research focused on infancy and early childhood, attachment is a 
lifespan phenomenon that continues into adulthood (Allen, 2008; Bowlby, 1969; Kobak & 
Sceery, 1988). 
During adolescence, the parent–child relationship undergoes an enormous reorganization 
that may lead to the revision of these working models (Brown & Wright, 2001).  Parents and 
their adolescent children engage in a delicate and seemingly conflicting negotiation process; the 
roots formed in early attachment must support and not constrict the burgeoning move toward 
individuation (Allen et al., 2010; Pace, San Martini, & Zavattini, 2011).  While the adolescent’s 
rapidly developing autonomy (Allen & Land, 1999) and increased reliance on peers lessens his 
or her dependence on parental attachment figures (Barbot & Hunter, 2012; Baumrind, 2005), it is 
also true that most teens still turn to their parents in times of stress (Steinberg, 1990; Weiss, 
1982) and continue to rely on them as a secure base (Fraley & Davis, 1997).  Indeed, previous 
research suggests that adolescents who perceive their parents as a secure base are less likely to 
display internalizing and externalizing symptoms (e.g., Woodhouse, Dykas, & Cassidy, 2009; for 
a meta-analytic review, see Mattanah et al., 2011).  The attachment relationship, therefore, seems 
to be particularly sensitive during early childhood (i.e., infancy and toddlerhood) and 
adolescence.  With respect to this study, reciprocal effects between maternal and child 
functioning may be particularly pronounced during developmental periods that are vulnerable to 
impairments in the attachment relationship.   
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The Child’s Characteristics 
Gender 
Developmental literature points to a number of ways in which boys and girls differ over 
the course of development.  The following section addresses three sex-related distinctions that 
are particularly germane to this study, including (a) gender differences in the expression of 
maladaptive behavior, (b) the response to maternal depressive symptoms, and (c) the periods of 
vulnerability to maternal depression.   
The expression of problem behavior—whether internalized or externalized—is associated 
with gender.  There is strong evidence that boys, in general, have higher mean levels of 
externalizing behavior across development than do girls (Broidy et al., 2003; Moffitt et al., 
2001).  Girls, conversely, have a greater propensity to display internalizing behavior (i.e., 
depression and anxiety), especially after the transition to adolescence (Brooks-Gunn, 1991; 
Hankin & Abramson, 2001; Leve et al., 2005; Nolen-Hoeksema & Girgus, 1994).   
Boys and girls also have been shown to respond differently to their mother’s depressive 
symptoms.  Girls of depressed mothers, for instance, are more likely than their male counterparts 
to display internalizing symptoms (Campbell et al., 2009; Cortes et al., 2006; Ge, Lorenz, 
Conger, Elder, & Simons, 1994; Leve et al., 2005).  However, in regard to externalizing 
behaviors, the evidence for gender-linked differences in the context of maternal depression is far 
less conclusive.  While some studies have found that boys are more prone to respond to maternal 
depression with externalizing behaviors (e.g., Choe, Olson, & Sameroff, 2014; Cummings & 
Davis, 1994; Gross et al., 2009), other studies have found inconsistent or nonsignificant gender 
differences with regard to child externalizing behaviors and maternal depression (e.g., Campbell 
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et al., 2009; Jaffee & Poulton, 2006).  Thus, support for the hypothesis that boys and girls will 
respond to maternal depression with a gender-typical pathology is limited.   
Research suggests that boys and girls may be vulnerable to the environmental risk of 
maternal depression at varying points of development.  The gender disparity between male and 
female trajectories of depressive phenomena has been shown to widen over time, suggesting that 
girls are increasingly susceptible to the negative effects of maternal depression as they mature 
(Cortes et al., 2006).  With regard to externalizing behaviors, evidence of strong gender 
differences in the timing of sensitivity to maternal depressive symptoms is inconsistent and 
inconclusive.  Overall, no cohesive theory or body of research exists to answer the question of 
how gender is related to the association between maternal depression and child outcomes or, for 
that matter, how child gender is related to the reciprocal influences between maternal depression 
and child problem behavior.   
Age 
 From a developmental perspective, children are primarily understood within an age-
specific context.  Competency at any age is aligned with the acquisition of developmentally 
appropriate psychosocial, cognitive, and behavioral skills.  Beginning with Rousseau in the 18th 
century, a number of philosophers, educators, and social scientists have put forth theories of 
human development.  Piaget, for example, famously defined four periods of cognitive 
development across childhood.  Alternatively, Erikson proposed a life course theory of eight 
essential stages of psychosocial development, the fulfillment of which signifies successful 
development of the human organism and the realization of its fundamental purpose (Crain, 
2010).  With regard to this study, developmental stages were defined in more prosaic terms 
based on psychosocial periods that aligned with transitions in the American school system: 
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toddler (1.5 to 3 years), preschooler (3 to 4 years), school age (5 to 12 years), and adolescence 
(13 to 18 years).  Three periods of development—toddlerhood, childhood (including preschool 
and school age), and adolescence—will be discussed in light of the heightened vulnerability that 
accompanies periods of significant social, emotional, and physiological change.  
Toddlerhood.  Children’s noncompliant behavior reaches its height in toddlerhood.  The 
“terrible 2s,” as they are often called, correspond with developmental maturation in the physical 
and verbal abilities that promote autonomous behavior (Dix, Stewart, Gershoff, & Day, 2007).  
Theorists from Erikson (1963) to Sroufe (1995) have described this period as a crisis of 
autonomy, with the acquisition of autonomy representing a fundamental marker of early 
competence (Dix et al., 2007).   
Childhood.  At age 5 years, children transition to school, which marks a time of 
enormous social change and increased cognitive demands that require a range of social-
emotional and academic skills from children (Ladd & Price, 1987; Rimm-Kaufman, Pianta, & 
Cox, 2000).  In this time of flux and challenge, children are likely to lean more heavily on their 
parents for emotional support (Jaffee & Poulton, 2006).   
Adolescence.  Finally, during adolescence, the parent–child relationship undergoes an 
enormous reorganization (Brown & Wright, 2001).  Parents and their adolescent children engage 
in a delicate negotiation between the teenager’s autonomy and the parents’ supervision (Allen et 
al., 2010; Pace et al., 2011).  In spite of the relational shift from parents to peers that occurs 
during the process of individuation (Allen & Land, 1999), most teens still turn to their parents for 
guidance and solace in times of stress (Steinberg, 1990; Weiss, 1982).  Research has shown that 
those adolescents who perceive their parents as sensitive, responsive caregivers—a secure 
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base—are less likely to exhibit internalizing and externalizing symptoms (e.g., Woodhouse et al., 
2009; for a meta-analytic review, see Mattanah et al., 2011).  
 During these three periods of social and developmental change, children are particularly 
vulnerable and require the ministrations of a sensitive and responsive primary caregiver.  Due to 
the withdrawn and/or hostile nature of depressive disorders, depression may inhibit a mother’s 
ability to provide such care, thereby interfering with critical developmental processes such as 
attachment and identify formation.  
Summary 
 Overall, the literature indicates—both theoretically and empirically—that the maternal 
effect of depression and the child effect of problem behavior must be considered within a 
transactional framework.  In regard to the study of mutual influence between maternal depression 
and child behavior, two lines of empirical inquiry have developed: (a) investigations of the 
timing and strength of bidirectional effects, and (b) investigations of the parallel growth of the 
two constructs over time.  The first transactional models of maternal and child psychopathology 
used cross-lagged modeling techniques.  Two early studies relying on panel data (Early et al., 
2002; Ge et al., 1995) not only found a reciprocal effect between maternal and child 
psychological adjustment, but also an asymmetrical child effect in the transactional dynamic.  
Jaffee and Poulton (2006) showed a bidirectional effect in the relationship between maternal 
depressive symptoms and child problem behaviors using longitudinal data, with one exception: 
Mothers’ depressive symptoms exerted a unidirectional effect on sons’ antisocial behavior over 
time.   
 Gross, Shaw, and Moilanen (2008) observed the timing of reciprocal effects, which were 
of particular interest in this study: reciprocal effects between mothers’ depressive symptoms and 
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boys’ disruptive behaviors during the transition to school from age 5 to 6 years, and reciprocal 
effects between mothers’ depressive symptoms and boys’ antisocial behavior during the 
transition to adolescence from age 11 to 12 years.  Allen et al. (2010) showed reciprocal effects 
between maternal depression and child externalizing behaviors from child age 13 through 16 
years, with a stronger child effect in families in which the mother began the study with higher 
levels of depressive symptoms.  Hughes and Gullone (2010) also found a reciprocal effect 
between adolescent and maternal internalizing behaviors in a two-wave study of teens between 
the ages of 14 and 18 years.   
More recently, researchers have used variations of growth curve modeling to understand 
how longitudinal change in maternal depressive symptoms is related to longitudinal change in 
child behavior problems.  Previous cross-lagged studies offered some evidence for stronger child 
effects (e.g., Allen et al., 2010; Early et al., 2002; Ge et al., 1995).  In contrast, studies of parallel 
growth have found that while reciprocal influences characterize the relationship between 
maternal and child psychopathology, changes in the level of maternal depression symptomology 
influence child behavior more than changes in child behavior influence levels of maternal 
depression symptomology (Nicholson et al., 2011), particularly when the child behavior is 
externalized (Kouros & Garber, 2010).  
As the review of the literature indicates, there is notable heterogeneity in the findings 
with regard to magnitude, direction, and timing of effects.  Based on the design of a related study 
(Choe, Shaw et al., 2014), this study explored the relationship between maternal depressive 
symptoms and child problem behavior both in terms of the interrelation of their growth 
trajectories and the direction and timing of their bidirectional effects.   
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The transactional orientation of this study relied on theoretical frameworks such as 
Sameroff and Chandler’s (1975) transactional model of child development, Patterson’s (1982) 
coercive family process model, the family systems perspective (Ackerman & Sobel, 1950; 
Minuchin, 1985), Bronfenbrenner’s (1979) ecological systems theory, and Coyne’s (1976) 
interpersonal model of depression.  While each theory addresses different aspects of the systems 
perspective, they hold one principle in common: Individual behavior cannot be decoupled from 
the influence of relationships.  In addition to the influence of the transactional model, this study 
employed a developmental framework.  Attachment theory (Bowlby, 1969, 1972, 1980) suggests 
that in times of stress or threat, children seek physical or emotional proximity to primary 
caregivers who are recognized as a source of comfort and protection.  As such, this study 
hypothesized that reciprocal associations would be most pronounced during periods of major 
developmental transitions that are commonly associated with stress in the mother–child dyad: the 
toddler/preschool years (ages 2–4 years), the transition to school (ages 5–6 years), and 




CHAPTER III: METHOD 
In this chapter, a general overview of the methodological approach used in this study will 
be provided, including a description of the data used to examine the research questions, the 
operationalization of key variables, the construction of child behavior indicators, and the analytic 
strategy for each research question.  Briefly restated, this study investigated bidirectional 
influences in the relationship between maternal depressive symptoms and child internalizing and 
externalizing behavior across toddlerhood, childhood, and adolescence.  The following research 
questions were addressed: 
1. Is the change in maternal depressive symptoms associated with the change in child 
internalizing and externalizing behavior over time? 
2. Are the trajectories of child adjustment (latent classes of internalizing and externalizing 
behavior over time) associated with the trajectories of maternal depression (latent classes 
of maternal depressive symptoms over time)? 
3. What are the direction and timing of effects in the relationship between child’s 
internalizing/externalizing behavior and maternal depressive symptoms over time, from 
child age 2 to age 15? 
a. Is the relationship between maternal depressive symptoms and child 
internalizing/externalizing behavior over time moderated by the child’s gender? 
b. Is the transactional relationship between mother and child functioning moderated 
by the mother’s latent class group membership (i.e., stable low depressive 





 The research questions were addressed empirically using preexisting data collected by the 
NICHD.  The NICHD SECCYD began in 1991 with the primary aim of understanding the 
associations among child care quality, child care experiences, and child social-emotional and 
cognitive outcomes.  Funding for the study ended in 2009, although data analysis continues. 
 The NICHD SECCYD data are based on 1,364 mother–child dyads recruited directly 
after their child’s birth from 10 hospitals across the United States: Little Rock, AR; Irvine, CA; 
Lawrence, KS; Boston, MA; Philadelphia, PA; Pittsburgh, PA; Charlottesville, VA; Morganton, 
NC; Seattle, WA; and Madison, WI.  Within a 24-hour period across these 10 collection sites, 
8,986 women were screened for study eligibility.  Eligibility criteria included the following: (a) 
the mother was older than 18, was fluent in English, and did not have any known substance 
abuse problems; (b) the mother and child did not intend to move within the next 3 years; (c) the 
child was not born as a multiple birth, was not held in the hospital more than 7 days post-birth, 
and did not have any evident disabilities.  The remaining recruited participants consisted of 1,364 
mother–child pairs.  
 The assessment of the final cohort of families was extensive with four data collection 
phases (see Table 1) between 1991 and 2007.  Initial demographic information—maternal age, 
education level, marital status, and family income—was collected during a home visit when the 
child was 1 month old.  Subsequent data were collected regarding both mother and child when 
the child was 6, 15, 24, 36, and 54 months old, and annually from first through sixth grade, with 
the exception of second grade.  A final follow-up was conducted at 15 years old (NICHD 






NICHD SECCYD Data Collection Phases 
 
    Year     Children’s Ages or Grade 
Number of Children (and Families) 
Participating 
1991–1994 Phase I, ages 0–3 1,364 
1995–1999 Phase II, through first grade 1,226 
2000–2004 Phase III, through sixth grade 1,061 
2005–2007 Phase IV, through ninth grade 1,009  




 This study utilized data from all four phases of NICHD SECCYD data collection.  The 
analytic sample (N = 1,179) was drawn from eight of the possible 11 measurement occasions, 
including 24 months, 36 months, 54 months, first grade, third grade, fifth grade, sixth grade, and 
15 years.  The mothers were primarily White (84.5%).  Non-White mothers (15.5%) included 
African American (11.2%), Asian (2.1%), Native American (0.6%), or Other (1.6%) ethnicities.  
Additionally, 4.2% of the sample classified themselves as Hispanic.  In terms of maternal 
education, participants had a wide range of educational attainment: 28.3% of the mothers 
received a high school diploma or less, 33.8% enrolled in some college or vocational school, 
22.6% received a bachelor’s degree, and approximately 15.3% pursued some master’s-level 
work or received a graduate degree.  The mean age at delivery was 28.5 (SD = 5.5).   
Approximately 49% of the mothers gave birth to girls (n = 574) and 51% of the mothers gave 




A defining characteristic of the NICHD SECCYD families was the high degree of marital 
stability.  At 1-month postpartum, a high percentage (79.5%) of mothers were married; less than 
1% of mothers were separated or divorced.  Few mothers lived in less conventional 
arrangements, such as unmarried cohabitation with a partner (8%) or single motherhood (11.7%).  
Fifteen years later, only 13% of the mothers were separated or divorced.  
The NICHD SECCYD families, on average, earned a total income of $53,500 before the 
birth of their child in 1991.  According to the U.S. census data, the mean family income of the 
NICHD SECCYD cohort ranked higher than the national median income, which was calculated 
at $30,056 a few years earlier in 1989 (U.S. Census Bureau, n.d.).  By the time the children were 
15 years old, the average total family income in the sample had increased to $106,020, more than 
doubling the corresponding U.S. median household income of $48,451 in 2006 (Webster & 
Bishaw, 2007).  On the whole, the NICHD SECCYD mothers represented a Caucasian, middle-
class to upper middle-class cohort of mothers in America (see Table 2).   
Measures 
Demographic Variables 
 At the 1-month visit, baseline demographic data were obtained from the mother, 
including the mother’s ethnicity, and her child’s gender and birth order.  Information on marital 
status and total family income was collected at all 12 waves of the study.   
The current study controlled for a variety of maternal, child, and family characteristics 
that may be associated with maternal depressive symptoms and child problem behavior, 
including maternal race/ethnicity, marital status, child gender, child birth order, and family 





Descriptive Statistics for Maternal Demographics 
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 n % n % n % 
 
Ethnicity 
            
   American Indian 7  0.6  4  0.7  3  0.5  
   Asian 25  2.1  15  2.6  10  1.7  
   Black 132  11.2  67  11.7  65  10.7  
   White 996  84.5  475  82.8  521  86.1  
   Other 19  1.6  13  2.3  6  1.0  
 
Hispanic 
            
   Non-Hispanic 1,129  95.8  549  95.6  580  95.9  
   Hispanic 50  4.2  25  4.4  25  4.1  
 
Education 
            
   Less than high school 100  8.5  49  8.5  51  8.4  
   High school 233  19.8  99  17.2  134  22.1  
   Some college/vocational 399  33.8  201  35.0  198  32.7  
   Bachelor’s degree 267  22.6  137  23.9  130  21.5  
   Graduate degree 
 





Table 2 (continued) 
 
All Mothers Mothers of Girls Mothers of Boys 
Variables n % n % n % 
 
Employment status, pre-birth 
            
   Did not work 191  16.2  103  17.9  88  14.5  
   Worked 983  83.4  469  81.7  514  85.0  
 
Marital status, child 1 month 
            
   Married 937  79.5  454  79.1  483  79.8  
   Partnered or living together 94  8.0  17  8.2  47  7.8  
   Separated or divorced 8  0.7  5  0.9  3  0.5  
   Widowed 1  0.1  1  0.2  0  0.0  
   Never married/other 138  11.7  67  11.7  71  11.8  
 
Marital status, child 15 years  
            
   Married 689  55.9  322  56.1  337  55.7  
   Partnered or living together 42  3.6  23  4.0  19  3.1  
   Separated or divorced 153  13.0  80  13.9  67  11.1  
   Widowed 7  0.6  6  1.0  0  0.0  
   Never married 26  2.2  12  2.1  14  2.3  
   No answer 
 
299  25.4  131  22.8  168  27.8  
aIncome in thousands of dollars. 
  
Maternal race/ethnicity was coded as a dichotomous dummy variable representing ethnic 
minority status—African American, Asian American, Native American, or Other—coded as 1 
(15.5% of sample) and Caucasian coded as 0 (84.5% of sample).  Marital status was also coded 
as a dichotomous variable, where married or cohabiting with a partner were referenced against 
all other partner arrangements (i.e., separated/divorced, widowed, never married/single mother).  
Child gender was indicated by a variable coded 1 for male and 2 for female.  The child’s birth 
order was coded as a dichotomous variable with first born as the reference group.  Total family 
income at 24 months was included as a continuous variable. 
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Maternal Depressive Symptoms 
 Maternal depressive symptoms were operationally defined in the current study using the 
total score on the CES-D (Radloff, 1977).  The CES-D is a widely known, highly validated self-
report scale designed to measure depression symptomology in nonclinical populations.  
Respondents are asked to rate the occurrence within the previous week of 20 symptom 
statements.  Sample items include, “I felt everything I did was an effort,” “I felt sad,” and “I felt 
hopeful about the future” (reverse scored).  Responses were captured on a 4-point Likert-type 
scale as follows: 1 = rarely or none of the time (less than 1 day), 2 = some or a little of the time 
(1–2 days), 3 = occasionally or a moderate amount of the time (3–4 days), and 4 = most or all of 
the time (5–7 days).  Scores ranged from 0 to 60, with a clinical cutoff at 16.  The CES-D was 
administered to the NICHD SECCYD mothers at 11 time points (when the child was 1 month, 6 
months, 15 months, 24 months, 36 months, and 54 months old; in first grade, third grade, fifth 
grade, and sixth grade; and when the child was 15 years old) over the course of the study.  
Internal consistency of the CES-D scores was excellent across the 11 measurement occasions, 
with Cronbach’s alpha coefficients ranging from .90 to .92 (for greater detail see Table A1 in 
Appendix). 
Child Internalizing and Externalizing Behavior 
 Children’s internalizing and externalizing behaviors were assessed using revised 
internalizing and externalizing subscales based on items from Achenbach’s (1991, 1992) CBCL.  
The CBCL is a well-established measure of social competence and problem behavior in children 
administered in two versions, the CBCL/2-3, which was administered at 24 and 36 months, and 
the CBCL/4-18, which was administered at 54 months, first grade, third grade, fourth grade, fifth 
grade, sixth grade, and 15 years.  
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The CBCL/2-3, which was designated for use with children ages 2 and 3 years, is 
composed of 99 items describing behavioral or emotional problems.  Parents and caregivers are 
asked to rate their child on each item based on behavior manifested in the previous 2 weeks.  The 
99 items are categorized into six symptom scales: Anxious/Depressed, Withdrawn, Sleep 
Problems, Somatic Problems, Aggressive Behavior, and Destructive Behavior.  The Internalizing 
subscale is derived from the sum of scores from the Anxious/Depressed and Withdrawn scales.  
The Externalizing subscale is calculated from the sum of the Aggressive Behavior and 
Destructive Behavior scales.      
The CBCL/4-18 consists of approximately 100 items representing a range of behaviors.  
Items are rated on the 3-point scale from 0 (not true of the child) to 2 (very true of the child).  
From the item scores, eight syndrome scales can be calculated: Withdrawn, Somatic Complaints, 
Anxious/Depressed, Social Problems, Thought Problems, Attention Problems, Delinquent 
Behavior, and Aggressive Behavior.  Based upon these symptom scales, two total scores are 
derived: Internalizing (comprised of scores on the Withdrawn, Somatic Complaints, and 
Anxious/Depressed scales) and Externalizing (comprised of scores on the Delinquent and 
Aggressive Behavior scales). 
The partial parallelism between the CBCL/2-3 and the CBCL/4-18 Internalizing and 
Externalizing subscale items prevents longitudinal studies that examine mean differences, which 
is central to the analytic strategy of the first two research questions in this study.  In order to 
address this methodological challenge and maximize test content parallelism across all 
measurement occasions, a short version of the CBCL Internalizing and Externalizing subscales 
was constructed based on a methodological approach outlined in a recent report by Barbot, Hein, 
Luthar, and Grigorenko (2014).  The new CBCL Internalizing and Externalizing subscales, 
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which subsequently will be referred to as Internalizing (INT) and Externalizing (EXT) were 
established through the steps summarized below.  
First, the items that were common across all measurement occasions were mapped out. 
Fifty-nine of the items in the CBCL/2-3 have an identical twin in the CBCL/4-18 (Newton, 
Litrownik, & Landsverk, 2000), which makes up approximately 60% and 50% of items in the 
CBCL/2-3 and CBCL/4-18, respectively.  Second, 19 items were selected as central indicators of 
internalizing behaviors and externalizing behaviors based on their alignment with the theoretical 
construct and an exploratory factor analysis (Barbot, Heinz, & Luthar, 2014; for a list of the 19 
INT and EXT items, see Table 3).  Third, the longitudinal measurement invariance of the latent 
constructs (INT and EXT; Meredith & Horn, 2001) between the 36-month wave (using CBCL/2-
3 items) and 54-month wave (using CBCL/4-18 items) was tested.  Results indicated a high level 
of measurement invariance over time.  Forth, the Cronbach alpha coefficients were calculated for 
the INT scale scores, which ranged from .62 to .75 with a median of .68, and the EXT scale 
scores, which ranged from .78 to .84 with a median of .81 (for more details, see Table A2 in 
Appendix).  Optimizing measurement invariance with the composite CBCL Internalizing and 
Externalizing short-form subscales enabled comparisons of child behavior scores across all 
waves and model intra-individual growth trajectories.   
Analytic Strategy 
The current study explored the reciprocal associations between maternal depressive 
symptoms and child internalizing and externalizing problems from toddlerhood to adolescence 
using three different and complementary approaches.  First, a multivariate LGC model was used 





Items for CBCL Internalizing and Externalizing Subscales 
CBCL Internalizing (INT) CBCL Externalizing (EXT) 
Underactive, slow moving, or lacks energy Cannot concentrate/pay attention for long time 
Nervous, high-strung, or tense Physically attacks people 
Self-conscious or easily embarrassed Destroys his/her own things 
Shy or timid Destroys things belong to family/others 
Too fearful or anxious Cannot sit still, restless or hyperactive 
Unhappy, sad, or depressed Disobedient at home 
Withdrawn, does not get involved w/ others Gets in many fights 
Worries Screams a lot 
 Does not seem to feel guilty for misbehaving 
 Unusually loud 
 Temper tantrums or hot temper 
 
Second, an LCA was used to identify trajectory groups of maternal depression and child problem 
behaviors (Research Question 2).  Third, a fully ARCL model was used to probe questions 
related to the bidirectional dynamic—directionality and timing of effects—between maternal 
depressive symptoms and child internalizing and externalizing behaviors over time (Research 
Question 3).  This dynamic was examined as a function of gender as well as the trajectory groups 
of maternal depression outlined in Research Question 2.  The following section provides an 
outline of the analytic procedures corresponding to each research question, beginning with a 
presentation of the preliminary analyses and followed by an overview of model parameter 
specification and assessment of model fit with regard to each research question.   
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Preliminary Data Screening 
A number of preliminary analytic steps were required before commencing the hypothesis 
testing.  For an illustration of the sample selection process, see Figure A1 in Appendix.  As 
maternal and child psychological functioning were of primary interest, all cases with no valid 
maternal depression or child internalizing and externalizing data (n = 178) were excluded from 
the analytic sample (N = 1,187).  Additionally, all variables under investigation were screened 
for multivariate outliers using Tabachnick and Fidell’s (2007) Mahalanobis distance values.  
Seven cases were singled out as multivariate outliers and their responses were excluded from 
analysis (N = 1,179).  Descriptive statistics and distributional features for the three variables of 
interest are reported in Tables A1 and A2 in the Appendix. 
Maternal depressive symptoms (CESD) and child internalizing and externalizing (CBCL 
INT and EXT) scores were not normally distributed, and showed a positive skew.  For analyses 
that required assumption of normality, winsorizing or top coding (Field, 2013) was used to 
transform extreme values 4 standard deviations above or below the mean for all variables 
associated with primary hypotheses (CES-D and CBCL INT and EXT).  This enabled the 
researcher to avoid trimming cases with higher depression and child behavior scores, while still 
correcting for skewness and kurtosis values.  The number of top-coded cases at each 
measurement occasion ranged from 7 (0.7%) to 29 (2.5% of study sample; for more details, see 
Table A3 in Appendix). 
In the final analytic sample (N = 1,179), 7.3% of cases had less than 25% of valid data, 
7% had between 25% and 50% of valid data, 8.2% had between 51% and 75% of valid data, and 
17.8% had between 51% and 99% of available data.  Almost 60% of the sample had 100% of 
valid data.  Although the data is not missing completely at random (Little’s MCAR test: χ2 = 
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2566.208, df = 2,168, p = .001), the pattern of missingness still holds the assumption of missing 
at random needed for planned analysis (Bollen, 1989; see Model Parameter Estimation and 
Assessment of Model Fit for more details).   
The final set of preliminary analyses explored properties of the correlation matrixes (see 
Table A4 for non-top coded data and Table A5 for top-coded data in the Appendix), used as the 
basis for all model parameter estimations in the current study, appeared suitable for planned 
analyses: non-top coded data (Bartlett’s test of sphericity = 10549.80, df = 325, p < .001; Kaiser-
Myer-Olkin KMO = .914 [MSAs =.83–.95]) and top-coded data (Bartlett’s test of sphericity = 
10586.90, df = 325, p < .001; Kaiser-Myer-Olkin KMO = .915 [MSAs = .85–.95]). 
Hypothesis Testing 
Research Question 1.  The first research question investigated the association between 
the average growth curve of maternal depressive symptoms and the average growth curve of 
child internalizing and externalizing behavior over time.  The initial task with respect to 
Research Question 1 was to test a series of univariate LGC models for each construct: maternal 
depression (CESD), child internalizing (INT), child externalizing (EXT).  For each construct, 
LGC models were fitted with alternative functional patterns of change (e.g., linear, quadratic, 
and latent basis) and the best fitting model was selected for each construct.  In a final step, the 
three best fitting LGC models (describing best the structure of change for each construct) were 
combined into a multivariate LGC model with correlated slopes and intercepts.  The 
intercorrelations among the three slopes and intercepts provided the results for Research 
Question 1.  
Model specification.  Specifically, maternal depression (CESD), child internalizing (INT) 
and child externalizing (EXT) were each modeled as an eight-wave univariate LGC model 
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including two latent variables: The intercept represents participants’ baseline level of a given 
construct (i.e., CESD, INT, or EXT) at 24 months and the slope represents the average rate of 
change in a given construct per measurement occasion (Jones et al., 2005).   
Following recommendations by Grimm, Ram, and Hamagami (2011), linear and non-
linear growth curves were estimated in order to consider different functional patterns of change 
in maternal depression and child behavior and identify the curve that best described the sample’s 
average pattern of change.  First, a linear change model was estimated on a year scale (i.e., time 
scores were fixed at 0 to 13 with the following increments: 0 = 24 months, 1 = 36 months, 2.5 = 
54 months, 4.5 = first grade, 6.5 = third grade, 8.5 = fifth grade, 9.5 = sixth grade, 13 = 15 
years).  Second, a quadratic change model was applied, which assumed a slower rate of change 
in toddlerhood and early childhood and an accelerated increase as children developed (see, for 
example, Preacher, Wichman, MacCallum, & Briggs, 2008).  Loadings of the slope factor were 
fixed accordingly.  Finally, the latent basis model (Grimm et al., 2011; Meredith & Tisak, 1990) 
was used to estimate the average developmental patterns without constraint on time scores 
(freely estimated) except for the first measurement occasion (set to 0) and the last measurement 
occasion (set to 13).  Because such a model is atheoretical regarding the structure of change as it 
rescales time for optimal fit (Grimm et al., 2011), the researcher expected that the latent basis 
model would yield the best fit, and would thus serve as the baseline for comparison with the 
linear and quadratic curve models. 
Other model parameters for each LGC model included a set of constraints on residual 
variances and the intercepts for all observed variables.  Specifically, residual variances of 
observed variables were set to be equal and correlations between these residuals from one 
measurement occasion to the next were freely estimated to account for dependency of observed 
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variables resulting from repeated measurements.1  The intercepts of the observed variables were 
fixed to 0 to freely estimate the mean of the latent factors along with variance parameters and 
covariance between intercept and slope. 
In addition to identifying the best functional pattern of change for the three univariate 
LGC model, the researcher extended the three best-fitting univariate LGC models in a series of 
LGC models with time-invariant covariates, including total family income at 24 months, marital 
status at 24 months (partners living together vs. not living together), maternal ethnicity 
(Caucasian vs. ethnic minority), child birth order (first born vs. non-first born), and child gender.  
These models were used to estimate the effect of the aforementioned covariates on each 
construct’s initial level and change, as well as to estimate the adjusted initial level and change 
while controlling for these covariates.  
Finally, the best-fitting model (i.e., model with the most optimal functional form of 
change) identified for each univariate LGC model was integrated into a multivariate LGC model 
with correlated intercept and slopes and the residuals for all three measures were correlated by 
measurement occasion.  Following the same procedure described above, the multivariate LGC 
model was extended to include the same time-invariant covariates included in the univariate 
models.  The correlation of multivariate LGC model intercepts and slopes for CESD, INT, and 
EXT with and without time-invariant covariates were interpreted as results for the first research 
question.  
                                                 
1 For the CBCL, model parameter constraints were slightly different due to the fact that two versions of the CBCL Internalizing 
and Externalizing subscales were used (see Child Internalizing and Externalizing Behavior section).  Residual variances for 24 
months and 36 months were set to be equal and the correlation between their residual terms was freely estimated to account for 
dependency of observed variables resulting from repeated measurements with the same CBCL form.  Similarly, residual 
variances of the subsequent measurement occasion (54 months to 15 years) were set to be equal and correlations between residual 
from one measurement occasion to the next were freely estimated. 
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 Research Question 2.  The second research question examined the relationship between 
trajectories of internalizing and externalizing behavior and trajectories of maternal depressive 
symptoms over time.  The first analytic task with respect to the second research questions was to 
identify subgroups of mothers and children who followed distinct patterns of change in maternal 
depressive symptoms or child problem behaviors across the eight measurement occasions.  
Model specification.  Using Mplus Version 7.11 (Muthén & Muthén, 2012), an LCA 
(Goodman, 1974; Lazarsfeld & Henry, 1968; Lanza, Flaherty, & Collins, 2003) was applied on 
data from each measure across the eight waves (24 months to 15 years) to distinguish the typical 
trajectories for (a) maternal depressive symptoms, (b) child internalizing behavior, and (c) child 
externalizing behavior.  This analysis was conducted for an increasing number of specified 
classes, from 2 to 7.  Group membership of each dyad was derived based on the highest 
probability of classification in a given class of the best solution obtained in the previous step, for 
(a) maternal depression and (b) child problem behavior.  Due to the exploratory nature of this 
analysis, the final latent class solutions selected were based on statistical indicators, model 
parsimony, and then confirmed by theoretical and practical discernment.  The statistical indices 
used to evaluate the best LCA classification solutions are described in greater detail in the 
section Model Parameter Estimation and Assessment of Model Fit.  In terms of parsimony, 
solutions with extremely small classes (i.e., composed of less than 5% of the total sample) were 
eliminated.  Ultimately, the CESD, INT, and EXT latent class models were interpreted in light of 
theoretical expectations and the degree to which they made conceptual sense.  
After the final class solutions were identified, the relationship between trajectory group 
membership of maternal depression and child problem behavior was investigated using a simple 
contingency analysis (chi-square).   
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 Research Question 3.  The third research question explored the bidirectional effects 
between maternal depressive symptoms and child problem behavior from child age 24 months to 
15 years.  Using SPSS Amos Version 22, a fully ARCL approach was used to model: (a) auto-
regressive pathways of association across constructs and (b) cross-lagged pathways of 
associations between constructs.  This ARCL model (Bollen & Curran, 2006) was then tested in 
a multigroup approach to compare the invariance of all pathways of association (i.e. auto-
regressive and cross-lagged) between gender (girls vs. boys).  Similarly, a multigroup approach 
was employed using the typical class trajectories outlined in Research Question 2 in order to 
explore the cross-lag dynamic of maternal depressive symptoms and child problem behavior for 
dyads in different trajectories. 
Model specification.  Chi-square difference tests (∆𝜒2) were used to compare the fit of 
models including cross-lagged pathways against the unconditional model (i.e., model including 
only autoregressive pathways) and estimate the relative improvement in model fit when adding 
such cross-lagged pathways.  To account for the periodicity of the measurement occasions, all 
pathways with the same time lag were restricted to be equal in a “time-invariant” model.  For 
each unidirectional model, the cross-lag effects were freely estimated (time-variant models) and 
constrained with effects set to be equal (time-invariant model).  After testing the unidirectional 
models, the transactional models, testing both non-invariant and invariant cross-lagged effects, 
were tested against the unconditional model.  Based on model fit indices described in the 
preceding section, the best fitting models were combined into a three-way ARCL model.  The 
standardized estimates of each cross-lagged effect allowed for an examination of the strength and 
timing of effects and, therefore, provided the results for Research Questions 3, 3a, and 3b.   
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In order to investigate gender effects in the relationship between maternal depressive 
symptoms and child internalizing/externalizing behavior over time (Research Question 3b), the 
three-way ARCL was tested by gender in a multigroup approach.  Standardized estimates of 
cross-lagged pathways of association derived from the multigroup transactional model offered 
results for Research Question 3b.  
The third analysis, the latent classes identified in Research Question 2 were used to 
compare the cross-lag dynamic found in different trajectory groups of maternal and child 
functioning.  A multigroup three-way ARCL model was used to estimate the relative influence of 
maternal and child effect by classes of maternal functioning. 
In a final step, the three baseline ARCL models (i.e., general model, gender multigroup 
model, and maternal depression multigroup model) were extended to control for five relevant 
sociodemograhic variables typically related to maternal and child functioning: total family 
income at 24 months, marital status at 24 month (partners living together vs. not living together), 
maternal ethnicity (Caucasian vs. ethnic minority), child birth order (first born vs. non-first 
born), and child gender.  These five time-invariant covariates were regressed onto each 
measurement occasion for each construct in the various ARCL models.  Comparisons were made 
between the baseline ARCL and covariate ARCL for the general transactional models.  For all 
subsequent ARCL models (i.e., gender multigroup and maternal depression multigroup), only the 
results from the transactional models with time-invariant covariates were reported.  
Model parameter estimation and assessment of model fit.  The full information 
maximum likelihood (FIML) algorithm, which estimates model parameters and standard errors 
using all available raw data (Enders, 2001), was used to estimate all parameters in the models.  
Managing missing data with the FIML approach is recommended over deleting cases, which 
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eliminates potentially valuable information and diminishes statistical power (Schafer & Graham, 
2002).  The pattern and features of missing data holding the condition of missing at random 
allowed for the use of this approach.  
To evaluate model fit for each univariate LGC model (Research Question 1), four 
commonly accepted fit indices were used: the model chi-square statistic, the comparative fit 
index (CFI), the Akaike information criterion (AIC), and the root mean square error of 
approximation (RMSEA; Kline, 2011).  First, the model fit was assessed using the statistical 
rationale, which relied upon the chi-square statistic.  The null hypothesis of the model chi-square 
test is defined as no difference between the observed model and the estimated model.  Therefore, 
goodness of model fit using the chi-square test is represented by a non-significant chi-square 
statistic.  One concern with the chi-square test is that it is extremely sensitive to sample size 
(Bollen & Curran, 2006; Little, 2013).  As a result, in most implementations of structural 
equation modeling, the chi-square statistic will be significant (i.e., the estimated model is not 
statistically equal to the observed model; Little, 2013).  Due to the large analytic sample, the 
current study mostly relied on alternative fit indices to assess the quality of the hypothesized 
model, including the CFI, AIC, and RMSEA.   
The CFI, a relative fit index, assesses the fit of the proposed models in relation to a null 
model in which all variables are uncorrelated.  Normal CFI values range from 0 to 1, with a 
higher value suggesting a superior model fit.  A value greater than .90 indicates a good fit of the 
data to the hypothesized model (Hu & Bentler, 1999).  The AIC is a type of parsimony fit index 
that is often used when fitting a model to a larger sample (Akaike, 1974).  While there is no 
distinct cutoff value, smaller AIC values represent better, more parsimonious fitting models 
(Hooper, Coughlan, & Mullen, 2008).  The RMSEA, an absolute fit index, calculates the fit of 
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the proposed model compared to the population covariance matrix (i.e., a model that exactly 
represents the data; Kline, 2011).  A general guideline for interpreting the RMSEA is as follows: 
a value of 0 indicates an exact model fit, .05 or less indicates a close fit, .05 to .08 indicates a 
satisfactory fit, and value greater than or equal to .10 indicates a poor fit (Browne & Cudeck, 
1993; McDonald & Ho, 2002). 
Statistical decisions for determining optimal latent class solutions (Research Question 2) 
were based on several criteria, including the following: the sample-size adjusted Bayesian 
information criterion (aBIC), entropy, the significance of the Lo–Mendell–Rubin adjusted 
likelihood ratio test (LRT), and the AIC.  The aBIC is used to compare goodness of fit within a 
distinct set of models; the lower the aBIC, the better the model fit (Tofighi & Enders, 2007).  
With regard to entropy, entropy values closer to 1 indicate clear class distinctions (Celeux & 
Soromenho, 1996).  The reported Lo–Mendell–Rubin adjusted LRT (Lo, Mendell, & Rubin, 
2001) p value is interpreted as the significance of adding a class to the improvement of model fit.  
 Evaluation of the ARCL model fit was based on the delta chi-square (Δχ²) value and the 
AIC.  The delta chi-square (Δχ²) value reflects the relative improvement (or deterioration) in 
model fit as compared to another estimated model that is used as the baseline.  In the current 




CHAPTER IV: RESULTS 
 The current study examined the reciprocal influences in the association between maternal 
depressive symptoms and child internalizing and externalizing behavior from child age 2 to 15 in 
a sample of 1,179 mother‒child dyads more weighted toward the middle class selected from 10 
metropolitan areas across the United States.  Chapter IV presents the findings related to the three 
research questions.  For the sake of fluidity and ease of understanding, the results for Research 
Question 1 will first be presented without covariates (baseline models) and then presented with 
sociodemographic covariates added to the model.  The same structure will be repeated for the 
third set of research questions (i.e., Research Questions 3, 3a, and 3b). 
Results for Research Question 1 
Question 1 
Is the change in maternal depressive symptoms associated with the change in child 
internalizing and externalizing behavior over time? 
Hypothesis 1.1.  Change in maternal depressive symptoms and child internalizing and 
externalizing behaviors from ages 2 years to 15 years—operationalized as latent slopes—will be 
correlated.  
Hypothesis 1.2.  The parallel growth of maternal depressive symptoms and child 
externalizing behaviors over time is not as strongly correlated as the parallel growth of maternal 
depressive symptoms and child internalizing behaviors over time.  
Hypothesis 1.3.  While the parallel growth of maternal depressive symptoms and child 
externalizing behaviors is not as highly correlated over time, the initial level (intercept) of 




LGC Models Without Covariates  
Table 4 presents the fit indices for the three univariate LGC models tested (linear, 
quadratic, and latent basis) with the complete sample for maternal depressive symptoms (CESD), 
child internalizing (INT), and child externalizing (EXT).  Decisions on the best functional 
pattern of change were made by comparing (a) CFI, with superior model fit indicated by the 
value closest to 1; (b) delta chi-square; (c) AIC (Jones et al., 2005); and (d) RMSEA, all of 
which favor the model with the smallest value.  Based upon the fit indices for all three models, 
the general change pattern across the eight measurement occasions is best described by the latent 
basis function (Grimm et al., 2011).  Comprehensive parameter estimates for the three univariate 
models are reported in Table 5.  The template model, which included a set of constraints on the 
residual variances of observed variables described in the previous chapter, did not yield a good 
fit for INT and EXT.  Therefore, the constraints of fixed error variance were relaxed at 24 and 36 
months for INT and for all measurement occasions for EXT.  The latent basis CESD, INT, and 
EXT models were then combined into a multivariate LGC model with correlated intercepts and 
slopes.  Fit indices for the multivariate model can also be found in Table 4.  The univariate and 
multivariate LGC models for CESD, INT, and EXT without covariates will hereafter be referred 
to as the baseline LGC models.  
In the baseline multivariate LGC model, the variances of intercept and slope were 
significantly different from 0 (p < .001), suggesting substantial interindividual differences in (a) 
initial CESD, INT, and EXT levels; and (b) the rate of change in reported CESD, INT, and EXT 





Fit Indices of the Baseline Univariate and Multivariate LGC Models (No Covariates) 
Model χ² df p χ²/df Δχ² CFI AIC RMSEA [90% CI] 
CESD LGC Model  
  
   
 
 
     
     Latent basis 82.54 25 .001 3.302  .981 120.54 .044 [.034, .055] 
     Linear change 120.26 31 .001 3.879 .001a .970 
 
146.46 .049 [.040, .059] 
     Quadratic change 98.50 31 .001 3.177 .05a .978 124.50 .043 [.034, .055] 
 






     Latent basis 113.96 23 .001 4.96  .972 155.96 .058 [.048, .069] 
              Linear change 282.62 29 .001 9.75 .001a .921 
 
312.62 .086 [.077, .095] 
     Quadratic change 504.48 29 .001 17.40 .001a .853 534.48 .118 [.109, .127] 
 






     Latent basis 95.289 19 .001 5.02  .975 145.77 .065 [.053, .079] 
     Linear change 493.49 25 .001 19.74 .001a .847 
 
531.49 .141 [.13.,  .152] 
     Quadratic change 868.578 25 .001 34.74 .001a .724 906.58 .189 [.179, .200] 
Multivariateb LGC Model 579.22 222 .001 2.61 
 
.971 783.22 .037 [.033, .041] 
Note. General model based on the complete sample (N = 1,179). Δχ² = p value of the χ² difference test; CFI = comparative fit index; 
AIC = Akaike information criterion; RMSEA = root mean square error of approximation. 









LGC Model Parameter for the Baseline Univariate Models (No Covariates) 
  CESD Model CBCL INT CBCL EXT 
Parameter Unst. SE St. Unst. SE St. Unst. SE St. 
Time scoresa          
24 months 0   — — 0 — 0.000 0 — 0.000 
36 months −.614 1.111 −0.028 2.795*** 0.421 0.227 0.166 0.293 0.009 
54 months −.355 1.196 −0.016 6.989*** 0.501 0.496 4.961*** 0.292 0.288 
Grade 1 −.162 1.193 −0.007 8.690*** 0.492 0.596 8.404*** 0.261 0.521 
Grade 3 −.120 1.189 −0.005 11.968*** 0.520 0.750 9.723*** 0.231 0.662 
Grade 5 −.503 1.422 −0.023 13.516*** 0.552 0.804 11.495*** 0.231 0.798 
Grade 6 −8.817*** 1.917 −0.369 13.565*** 0.532 0.806 12.210*** 0.221 0.880 
15 years 13 — 0.501 13 — 0.787 13 — 0.889 
Latent factor means    
Intercept 7.548*** 0.163 — 1.284*** 0.037 — 5.379*** 0.102 — 
Slope 0.053** 0.015 — 0.048*** 0.004 — −0.269*** 0.008 — 
Variances           
Intercept 17.842*** 1.091 4.224 1.202*** 0.137 1.096 7.733*** 0.510 2.780 
Slope 0.089*** 0.019 0.298 0.014*** 0.001 0.118 0.033*** 0.003 0.182 
Note. Unst. = unstandardized estimates; SE = standard error of unstandardized estimates; St. = standardized estimates.  Other parameters estimates for CESD: 
Intercept-Slope (SE) = -.002 (.011), 24months–15years (SE) = 35.450 (.751)***.  Other parameter estimates for CBCL INT: Intercept-Slope (SE) = -.053 (.012)***, 24months 
(SE) = .517 (.131)***, 36months (SE) = 1.081 (.101)***, 54months - 15years (SE) = 1.613 (.038)***.  Other parameters estimates for CBCL EXT: Intercept-Slope (SE) = -.331 
(.038)***, 24months (SE) = 4.803 (.437)***, 36months (SE) = 3.376 (.432)***, 54months (SE) = 4.500 (.252)***, Grade1 (SE) = 4.100 (.210)***, Grade3 (SE) = 2.719 
(.154)***, Grade5 (SE) = 2.370 (.156)***, Grade6 (SE) = 1.791 (.159)***, 15years (SE) = 2.362 (.179)***. 








LGC Model Parameter for the Baseline Multivariate Model (No Covariates) 
  CESD Model CBCL INT CBCL EXT 
Parameter Unst. SE St. Unst. SE St. Unst. SE St. 
Time scoresa          
24 months 0 — — 0 — 0.000 0 — .000 
36 months 0.112 1.029 0.005 2.475*** 0.397 0.205 .369 0.282 .020 
54 months 0.361 1.121 0.016 6.320*** 0.470 0.458 5.104*** 0.281 .294 
Grade 1 1.006 1.101 0.045 8.227*** 0.461 0.574 8.454*** 0.250 .517 
Grade 3 3.550*** 1.029 0.158 11.459*** 0.487 0.727 9.784*** 0.219 .655 
Grade 5 2.031 1.089 0.091 12.870*** 0.512 0.777 11.591*** 0.218 .795 
Grade 6 6.418*** 1.214 0.277 13.065*** 0.498 0.784 12.159*** 0.208 .866 
15 years 13 — 0.503 13 — 0.782 13 — .877 
Latent factor means    
Intercept 8.901*** 0.195*** — 1.296*** 0.037 — 5.414*** 0.103 — 
Slope 0.084** 0.021*** — .048*** 0.005 — −.271*** 0.008 — 
Variances           
Intercept 30.684*** 1.709 5.539 1.100*** 0.117 1.049 7.667*** 0.500 2.769 
Slope 0.135*** 0.025 0.367 .014*** 0.001 0.118 .032*** 0.003 .179 
Note.  Unst. = unstandardized estimates; SE = standard error of unstandardized estimates; St. = standardized estimates.  Other parameters estimates for CESD: 
24months–15years (SE) = 35.254 (.75)***.  Other parameter estimates for CBCL INT: 24months (SE) = .645 (.112)*** , 36months (SE) = 1.108 (.092)***, 54months–15years (SE) 
= 1.596 (.036)***.  Other parameters estimates for CBCL EXT: 24months (SE) = 4.989 (.418)***, 36months (SE) = 3.614 (.396)***, 54months (SE) = 4.442 
(.243)***,Grade1 (SE) = 4.043 (.204)***, Grade3 (SE) = 2.723 (.150)***, Grade5 (SE) = 2.326 (.148)***, Grade6 (SE) = 1.758 (.148)***, 15years (SE) = 2.395 (.171)* 






Overall, findings show that the trajectory of change in maternal depressive symptoms 
was positively related to the change trajectories of child problem behaviors over time (see Figure 
1).  The latent slope for maternal depressive symptoms was positively correlated with child 
internalizing behaviors (r = .261, p < .001) and child externalizing behaviors (r = .147, p < .05). 
Initial levels of maternal depressive symptoms were positively correlated with initial levels of 
child externalizing behaviors (r = .500, p < .001).  Initial levels of maternal depressive symptoms 
and child externalizing behaviors shared 25% of the variance, and initial levels of maternal 
depressive symptoms and child internalizing behaviors shared approximately 12% of the 
variance. 
LGC Models With Time-Invariant Covariates 
 Fit indices are reported in Table 7 for the three univariate LGC models (CESD, INT, 
EXT) controlling for five key sociodemographic variables, including the mother’s ethnicity, 
marital status, total family income, as well as her child’s gender and birth order.  All model 
parameter specifications for the LGC models with covariates were maintained from the baseline 
LGC models.  As indicated by the fit statistics, the latent basis models best fit the data for CESD, 




Figure 1.  Correlation of multivariate LGC model intercepts and slopes for child internalizing behavior (INT), child externalizing 







Fit Indices of the Univariate and Multivariate LGC Models with all Time-Invariant Covariates 
Model    χ² df P χ²/df Δχ² CFI AIC RMSEA [90% CI] 
CESD LGC Model  
  
   
 
 
     
    Latent basis 135.73 55 .001 2.468 — .977 233.73 .035 [.028, .043] 
     Linear change 161.39 61 .001 2.646 .001a .971 
 
247.39 .037 [.030, .044] 
     Quadratic change 148.00 61 .001 2.426 .05a .975 234.00 .035 [.028, .042] 
 
CBCL INT LGC Model 
        
     Latent basis 148.60 53 .001 2.804 — .974 250.589 .039 [.032, .047] 
              Linear change 327.90 59 .001 5.558 .001a .928 
 
417.90 .062 [.056, .069] 
     Quadratic change 550.221 59 .001 9.326 .001a .869 640.22 .084 [.078, .090] 
 
CBCL EXT LGC Model 
        
     Latent basis 152.442 48 .001 3.176 — .981 264.442 .043 [.035, .051] 
              Linear change 475.308 54 .001 8.802 .001a .922 
 
575.31 .081 [.075, .088] 
     Quadratic change 877.580 54 .001 16.25 .001a .848 977.58 .114 [.107, .120] 
 










.032 [.029, .036] 
Note. General model with time-invariant covariates based on the complete sample (N = 1,179). Δχ² = p value of the χ² difference test; 
CFI = comparative fit index; AIC = Akaike information criterion; RMSEA = root mean square error of approximation. 





Parameter estimates for the univariate and multivariate LCG models with time-invariant 
sociodemographic covariates are presented in Tables 8 and 9, respectively.  Effects of the 
sociodemographic covariates on initial levels of maternal and child functioning (i.e., CESD, INT, 
and EXT latent intercepts) were mixed, as is reported in Table 9.  Maternal ethnic minority status 
was associated with higher initial levels of maternal depression as well as child internalizing and 
externalizing behaviors (p < .05).  The effect size of mothers’ ethnicity, however, was very 
small, accounting for less than 1% of the variance in initial maternal depression, child 
internalizing, and child externalizing scores.  Total family income showed a significant negative 
association with initial CESD, INT, and EXT scores (p < .001), such that increases in total 
family income were related to lower levels of maternal depression and child functioning at 24 
months.  Total family income had a larger effect on maternal depression scores at 24 months (R2 
= .10) than it did for child externalizing at 24 months (R2 = .05) or child internalizing at 24 
months (R2 = .03).  Being married or cohabitating with a partner was associated with lower initial 
maternal depression levels, though the effect size was small (R2 = .01).  Child birth order (first 
born vs. non-first born) had a very small positive effect (R2 = .01) on initial child internalizing 
scores (p < .01) and no effect on maternal depressive symptoms or child externalizing behaviors.  
Finally, a significant, yet de minimis, gender effect for externalizing behaviors at 24 months was 
found; boys were associated with lower initial levels of externalizing behaviors (p < .01).  
In regards to the effects of the sociodemographic covariates on the latent slopes, only 
marital status was associated with the change pattern in maternal depression scores over time (R2 
= .02; p < .05); thus, living with a partner or being married was associated with slight increases 
in maternal depression symptoms.   
 
Table 8 
LGC Model Parameter for the Univariate Models with Time-Invariant Covariates 
  CESD Model CBCL INT CBCL EXT 
 Unst. SE St. Unst. SE St. Unst. SE St. 
Covariate of Intercept           
Ethnic minority (mom) 1.312* 0.515 0.083 0.207 0.108 0.079 0.588* 0.256 0.083 
Total family income −1.906*** 0.202 −0.332 −0.170*** 0.042 −0.179 −0.652*** 0.100 −0.251 
Married/cohabitating −1.110 0.591 −0.067 0.083 0.124 0.030 −0.306 0.295 −0.041 
First child −0.029 0.355 −0.003 0.247*** 0.074 0.129 −0.196 0.176 −0.038 
Child gender 0.202 0.352 0.018 0.038 0.074 0.020 −0.674*** 0.175 −0.130 
Covariate of Slope          
Ethnic minority (mom) −0.038 0.057 −0.049 −0.066*** 0.016 −0.184 −0.055* 0.023 −0.129 
Total family income −0.026 0.022 −0.090 0.002 0.006 0.014 0.018* 0.009 0.113 
Married/cohabitating 0.027 0.065 0.033 0.011 0.018 0.028 0.031 0.026 0.068 
First child −0.037 0.039 −0.064 0.003 0.011 0.010 0.017 0.015 0.055 
Child gender −0.003 0.039 −0.005 0.010 0.011 0.037 0.030* 0.015 0.097 
Latent Factor Means    
Intercept 9.567*** 0.801 — 1.192*** 0.167 — 6.106*** 0.395 — 
Slope 0.117 0.088 — 0.029 0.024 — −0.333*** 0.035 — 
Variances           
Intercept 27.454*** 1.592 5.239 0.846*** 0.077 0.920 5.953*** 0.387 2.440 
Slope 0.080*** 0.021 0.283 0.016*** 0.001 0.126 0.023*** 0.003 0.152 
Note.  Parameters were estimated based on a latent basis model for the CESD and CBCL INT and EXT.  Unst. = unstandardized estimates; SE = standard error of 






LGC Model Parameter Estimates for the Multivariate Model with Time-Invariant Covariates 
  CESD Model CBCL INT CBCL EXT 
 Unst. SE St. Unst. SE St. Unst. SE St. 
Covariate of Intercept           
Ethnic minority (mom) 1.286* 0.538 0.082 0.286* 0.113 0.096 0.612* 0.266 0.078 
Total family income −1.832*** 0.211 −0.320 −0.192*** 0.044 −0.176 −0.638*** 0.104 −0.224 
Married/cohabitating −1.660** 0.629 −0.100 0.042 0.130 0.013 −0.437 0.307 −0.053 
First child 0.116 0.372 0.010 0.232** 0.078 0.106 −0.071 0.183 −0.012 
Child gender 0.136 0.369 0.012 0.046 0.077 0.021 −0.541** 0.182 −0.095 
Covariate of Slope          
Ethnic minority (mom) 0.005 0.063 0.005 −0.055*** 0.013 −0.163 −0.046* 0.021 −0.092 
Total family income −0.028 0.025 −0.073 0.004 0.005 0.029 0.012 0.008 0.067 
Married/cohabitating 0.166* 0.073 0.148 0.013 0.015 0.036 0.038 0.024 0.071 
First child −0.063 0.044 −0.081 0.005 0.009 0.021 0.002 0.014 0.004 
Child gender 0.007 0.043 0.009 0.005 0.009 0.020 0.009 0.014 0.025 
Latent Factor Means   
Intercept 9.940*** 0.831 — 1.075*** 0.175 — 6.577*** 0.415 — 
Slope −0.039 0.097 — 0.033 0.020 — −0.311*** 0.033 — 
Variances          
Intercept 27.268*** 1.685 5.222 1.110*** 0.129 1.053 7.340*** 0.507 2.709 
Slope 0.145*** 0.027 0.381 0.015*** 0.001 0.122 0.033*** 0.004 0.181 
Note.  Parameters are estimated based on a latent basis model for the CESD and CBCL INT and EXT.  Unst. = unstandardized estimates; SE = standard error of 





Maternal ethnic minority status (African American, Asian, Native American, or Other) 
was associated with decreases in the child internalizing trajectory (R2 = .03; p < .001) and 
externalizing trajectory (R2 = .008; p < .05) over time.  Overall, however, the effects of the 
sociodemographic variables on the change trajectories for maternal depressive symptoms, child 
internalizing, and child externalizing were minimal in size.   
The means for the latent intercepts, after controlling for sociodemographic variables, 
were significantly different from 0 (p < .001) for all constructs, as was the latent slope mean for 
child EXT (p < .001).  For the CES-D and child INT, the latent slope means were not 
significantly different from 0, indicating stability over time at the group level.  However, latent 
factor variances for intercepts and slopes were all significantly different from 0 (p < .001), which 
indicates substantial individual differences in (a) the initial level of CESD, INT, and EXT scores; 
and (b) the rate of change in reported CESD, INT, and EXT scores after the effects of 
sociodemographic variables were taken into account.  
 After controlling for the mother’s ethnicity, marital status, and total family income as 
well as her child’s gender and birth order, results from the multivariate LGC model still 
supported the three initial hypotheses (see Figure 2).  The pattern of change in maternal 
depressive symptoms was still positively correlated to the patterns of change in child problem 
behaviors over time: r = .260, p < .001 for maternal depression and child internalizing and r = 
.168, p < .05 for maternal depression and child externalizing.  In further substantiation of the 
second hypothesis, after accounting for the effects of the covariates, the association of parallel 
growth between maternal depression and child internalizing was stronger than it was for 
maternal depression and child externalizing behaviors (z score = 2.611, p  < .01; Lee & Preacher, 
2013; Steiger, 1980).   
 
 
Figure 2.  Correlation of multivariate LGC model intercepts and slopes for child internalizing (INT), child externalizing (EXT), and 
maternal depression (CESD) controlling for all time-invariant covariates: maternal ethnicity, total family income, maternal marital 






Finally, with the addition of covariates to the baseline multivariate LGC model, the correlation 
between initial levels of maternal depressive symptoms and child problem behaviors is stronger 
for child externalizing (r =. 453, p < .001) than it is for child internalizing (r = .325, p < .001); 
the test of the difference between the correlation coefficients was significant (z score = 4.327, p 
< .001; Lee & Preacher, 2013; Steiger, 1980). 
Results for Research Question 2 
Question 2 
Are the trajectories of child adjustment (latent classes of internalizing and externalizing 
behavior over time) associated with the trajectories of maternal depression (latent classes of 
maternal depressive symptoms over time)? 
Hypothesis 2.1.  Trajectories of moderate to high maternal depressive symptoms are 
more likely to be associated with trajectories of moderate to high child problem behavior.  
Hypothesis 2.2.  Trajectories of low maternal depressive symptoms are more likely to be 
associated with trajectories of low child problem behavior. 
Using Mplus Version 7.11, an LCA was run separately on data from each measure across 
the eight waves to distinguish the typical trajectories for the three constructs.  Although up to 
seven class solutions were tested in the conditional LCA, for clarity and simplicity, Table 10 
only presents the fit statistics for the Class 2 through Class 5 solutions.  Based on fit statistics, 
particularly the significance of the Lo–Mendell–Rubin adjusted LRT (comparing the relative 
improvement of the solution compared to the k − 1 solution), three latent classes were identified 
for child internalizing behavior, two latent classes for maternal depressive symptoms, and no 

















Variables Classes AIC aBIC Entropy Smallest Class Count p value 
CES-D Class 2 
class 
53913 54013 .909 (127) 10.7% .001 
 Class 3 
class 
53652 53770 .912 (85) 7.2% .11 
 Clas  4 53436 53571 .891 (63) 5.3% .472 
 Clas  5 53267 53419 .882 (66) 5.5% .181 
       
EXT Class 2 36179 36280 .906 (76) 6.4% .204 
 Class 3 35961 36079 .890 (57) 4.8% .584 
 Class 4 35789 35924 .883 (18) 1.5% .294 
 Class 5 35686 35838 .882 (17) 1.4% .365 
       
INT Class 2 29067 29168 .955 (78) 6.6% .097 
 Class 3 28795 28913 .932 (55) 4.7% .002 
 Class 4 28644 28779 .894 (54) 4.6% .162 
 Class 5 28510 28662 .903 (37) 3.1% .644 
Note.  AIC = Akaike information criterion; aBIC = sample-size adjusted Bayesian information 
criterion; smallest class count indicates the class count (shown in parentheses) and proportion of 
the smallest latent class; p value = significance of the Lo–Mendell–Rubin adjusted LRT. 
 
  As reported in Table 11, the LCA for maternal depressive symptoms delineated a stable 
low depressive symptom group (CES-D Class 1; n = 1,052) with mean CES-D scores ranging 
from 7.03 to 9.40 and a chronic elevated depressive symptom group (CES-D Class 2; n = 127) 
with mean CES-D scores ranging from 14.80 to 27.89.  The line graph presented in Figure 3 
illustrates the average two latent class trajectory patterns over time.  The clinical threshold for 
the CES-D is a score equal to or greater than 16.    
Pairwise comparisons of the two maternal depression classes showed a number of 
significant differences regarding key demographic variables (see Table 12).  The stable low 
depression mothers were more likely to be Caucasian, living with a partner, and to have given 





Estimated Means and Standard Deviations for Latent Classes of Maternal Depressive Symptoms 
 
 Low Depression (89.3%) Elevated Depression (10.7%) 
Variables M (SD) M (SD) 
CES-D 24m 7.03 (5.48) 27.89 (5.48) 
CES-D 36m 8.21 (7.86) 16.41 (7.86) 
CES-D 54m 8.80 (8.20) 17.17 (8.02) 
CES-D G1 7.46 (8.04) 14.80 (8.04) 
CES-D G3 7.94 (8.15) 16.10 (8.15) 
CES-D G5 7.88 (8.11) 15.48 (8.11) 
CES-D G6 8.06 (8.43) 15.65 (8.43) 
CES-D 15Y 9.40 (9.34) 18.16 (9.34) 
Note.  Reported means and standard deviations are estimated from the two-class LCA. 
 
 





Maternal Depression Class Demographics and Pairwise Comparisons 
 Maternal Depression Class 
Pairwise 
Comparisons 
Demographics Low Depression Elevated Depression   
 M (SD) M (SD) t p 
Age at birth 28.79 (5.78) 26.08 (6.15) 5.27 .001*** 
Total income 24m $55,195 ($42,588) $33,577 ($28,375) 5.47 .001*** 
 % % 𝜒2    p 
% Female children 48.8 48 0.024 .876 
% Caucasian 85.5 76.4 7.12 .008** 
% Working 24m 67.1 59.8 2.73 .098 
% Living w/ Partner 24m 88.9 64.8 55.66 .001*** 
Note.  Non-depressed (n = 1,052) and elevated depressed (n = 127). 
*p < .05.  **p < .01.  ***p < .001.  
 
 
Additionally, total family income at 24 months was markedly higher for mothers in the 
stable low depression group (p < .001).  The two maternal depression classes did not differ in 
terms of distribution of child gender or percentage of mothers employed versus non-employed at 
24 months.  According to the fit statistics, three latent classes best described the heterogeneity in 
trajectory patterns for child internalizing behavior.  Table 13 shows the estimated mean child 
internalizing score within each latent class across the eight measurement occasions.  Class 1, a 
stable low internalizing group, represents a vast majority (89.9%) of the sample.  Two smaller 
classes show an increase in child internalizing behaviors (Class 2; 6.4%), and a decrease in child 
internalizing behavior (Class 3; 4.6%) over time.  While three classes were identified, sample 
size in two of the classes was quite low, limiting the scope of planned subsequent analyses.  
Trajectory patterns for the three latent classes of child internalizing behavior can be seen in 
Figure 4.  
 79 
Table 13 
Estimated Means and Standard Deviations for Latent Classes of Child Internalizing 
 Class 1 (89.0%) Class 2 (6.4%) Class 3 (4.6%) 
Variables M (SD) M (SD) M (SD) 
Internalizing 24m 1.02 (1.04) 1.51 (1.04) 5.66 (1.04) 
Internalizing 36m 1.34 (1.41) 2.35 (1.41) 4.04 (1.41) 
Internalizing 54m 1.61 (1.66) 2.96 (1.66) 2.83 (1.66) 
Internalizing G1 1.57 (1.66) 4.05 (1.66) 2.89 (1.66) 
Internalizing G3 1.60 (1.77) 4.99 (1.77) 2.62 (1.77) 
Internalizing G5 1.73  (1.84) 5.05 (1.84) 2.72 (1.84) 
Internalizing G6 1.43 (1.51) 7.60 (1.51) 2.43 (1.51) 
Internalizing Y15 1.57 (1.86) 5.30 (1.86) 2.09 (1.86) 
Note.  Reported means and standard deviations are estimated from the three class LCA.  
 
 
Figure 4.  Estimated means of child internalizing behavior classes derived from LCA.  Class 1 = 




The contingency table comparing child internalizing and maternal depression classes is 
presented in Table 14.  Mothers with an elevated trajectory of depressive symptoms more 
frequently co-occurred with children in the increasing internalizing group (INT Class 2; 17.2%) 
and less frequently co-occurred with children in the low stable internalizing group (INT Class 1; 
9.7%).  However, the child internalizing group with the highest percentage of mothers from the 
elevated depression group was INT Class 3, the decreasing internalizing group (24.1%).   
Table 14 
Crosstab for Child Internalizing and Maternal Depression Classes 
  Mom Depression Class  
  Non-Depressed Elevated Depressed Total 
Child INT Class Stable Low (1) 958 (90.3%) 103 (9.7%) 1061 
 Increasing (2)  53 (82.8%) 11 (17.2%) 64 
 Decreasing (3)  41 (75.9%) 13 (24.1%) 54 
Total  1,052 127 1,179 
Note.  Groups with fewer than 59 cases represent < 5% of the sample.  
A series of chi-square tests of independence were performed to examine the relation 
between maternal depression group and child internalizing groups.  No significant difference was 
found in the relationship between the maternal depression group and stable low internalizing 
children (INT Class 1) versus increasing internalizing children (INT Class 2), 𝜒2 = 3.708, p = 
.054.  Children in the decreasing internalizing group were significantly more likely to have an 
elevated depressed mother than were children in the low stable internalizing group, 𝜒2 = 11.378, 
p < .001.  Finally, the relationship between the maternal depression group and the increasing and 
decreasing child internalizing groups (INT Class 2 and INT Class 3) was nonsignificant, 𝜒2 = 
.857, p = .335.  Therefore, it was not the children with the highest trajectory of mean 
internalizing scores (INT Class 2) that was most likely to have mothers experiencing elevated 
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levels of depression, but rather the children who showed a trajectory of higher initial 
internalizing scores that abated over time (INT Class 3).  
As is seen in Table 14, small group sizes stymied further analyses of the association 
between maternal depression and child internalizing trajectory groups.  Only the stable low child 
internalizing class was large enough to potentially split by maternal depression group 
membership.  However, the two-class solution for maternal depressive symptoms was retained as 
a comparison variable in the following set of auto-regressive cross-lag analyses. 
Results for Research Questions 3, 3a, and 3b 
Question 3 
What are the direction and timing of effects in the relationship between child’s problem 
behaviors, both internalizing and externalizing, and maternal depressive symptoms over time, 
from child age 2 to age 15? 
Hypothesis 3.1.  A bidirectional effect between maternal depressive symptoms and child 
problem behaviors over time will be evident.  
Hypothesis 3.2.  The strength of the bidirectional effect will change over time as a 
function of the age of the child.  More specifically, reciprocal influences will be most 
pronounced during periods of major developmental transitions that are commonly associated 
with stress in the mother‒child dyad: the toddler years (ages 2‒3 years), the transition to school 
(ages 5‒6 years), and emerging adolescence (ages 12‒15 years).  
Research Question 3: Baseline General ARCL Model  
Based on the chi-square difference tests (∆𝜒2) and the AIC values, a full transactional 
model best fit the data for all three constructs: Maternal CES-D, Child INT, and Child EXT.  




Unidirectional and Bidirectional Model Fit Statistics 
 
 χ² df Δχ² Δdf p AIC 
Unconditional 5817.45 262 — — — 5941.45 
EXT → CESDa 5166.52 255 650.93 7 .001 5304.52 
EXT → CESDb 5175.10 261 642.35 1 .001 5301.10 
CESD →EXTa 5560.25 255 257.20 7 .001 5698.25 
CESD →EXTb 5605.92 261 211.53 1 .001 5731.92 
CESD ↔︎ EXTa 4951.18 248 866.27 14 .001 5103.18 
CESD ↔︎ EXTb 4998.59 260 818.86 2 .001 5126.59 
       
Unconditional 5817.45 262    5941.45 
INT → CESDa 5308.53 255 508.92 7 .001 5446.53 
INT → CESDb 5320.68 261 496.77 1 .001 5446.68 
CESD → INTa 5357.24 255 460.21 7 .001 5495.24 
CESD → INTb 5364.46 261 452.98 1 .001 5490.46 
CESD ↔︎ INTa 4913.23 248 904.22 14 .001 5065.23 
CESD ↔︎ INTb 4933.63 260 883.82 2 .001 5061.63 
       
Unconditional 5817.45 262    5941.45 
EXT → INTa 5328.62 255 488.83 7 .001 5466.62 
EXT → INTb 5351.17 261 466.28 1 .001 5477.17 
INT →ENTa 5689.78 255 127.66 7 .001 5827.78 
INT → ENTb 5727.42 261 90.03 1 .001 5853.42 
INT ↔︎ EXTa 5266.34 248 551.11 14 .001 5418.34 
INT ↔︎ EXTb 5319.45 260 498.00 2 .001 5447.45 
Note.  Unidirectional models are indicated with a single arrow (→) and bidirectional models are indicated 
with a double-sided arrow (↔︎); Δχ² = difference of each model χ² from the unconditional model; p = p 
value of the χ² difference test; AIC = Akaike information criterion. 
 aCross-lag effects are freely estimated (time variant).  bCross-lag effects are set to be equal (time- 
invariant cross-lag effects).   
 
The most optimal transactional model fit was found when cross-lagged effects were 
freely estimated, with the exception of the INT ↔︎ CESD cross-lagged model, in which the 
time-invariant reciprocal model was selected due to the lower AIC and a minimal difference 
between their ∆𝜒2 values.  Therefore, within the child internalizing and maternal depression 
transactional model, all pathways with the same time interval in between measurement occasions 
were restricted to be equal.   
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Results from the model comparisons indicate that the unidirectional effect of child 
externalizing on maternal depression accounted for a larger portion of the improvement in model 
fit against the unconditional model than did the unidirectional effect of maternal depression on 
child externalizing (EXT → CESD ∆𝜒2 = 650.93 vs. CESD →EXT ∆𝜒2 = 257.20).  This suggests 
that the child effect of externalizing behaviors contributes to a better representation of the 
mother‒child dynamic in the data than does the reverse pathway. 
The three best fitting transactional models were combined into a three-way ARCL model; 
standardized estimates for all relevant pathways are represented in Figure 5.  Additionally, in 
order to better evaluate the pattern of relative influence in the transactional models, cross-lagged 
pathway estimates (𝛽s) were illustrated as bar graphs (see Figure 6 for CES-D ↔︎ INT and 
Figure 7 for CES-D ↔︎ EXT).2  
There is a significant (p < .001) transactional effect between maternal depressive 
symptoms and internalized child behaviors over time (Figure 6).  Critical ratios for comparisons 
of the standardized estimates for all CES-D ↔︎ INT cross-lagged pairs were significant at p < 
.05.  The effect of child internalizing behaviors on maternal depressive symptoms over time 
ranges from 𝛽 = .092*** to 𝛽 = .133***.  The effect of maternal depressive symptoms on child 
internalizing behavior over time ranges from 𝛽 = .135*** to 𝛽 = .175***.  Over time, the 
influence of maternal depressive symptoms on children’s internalizing behaviors slightly 
declines, while the influence of internalized child behaviors slightly increases, creating more 
parody in the transactional relationship in childhood and pre-adolescence.  
                                                 




Figure 5.  Three-way ARCL model between Maternal CES-D, Child INT, and Child EXT (complete sample).  For simplification, the cross-lag 
pathways between child externalizing and internalizing, the residuals for all dependent variables, the correlation between the dependent variable 
residuals by measurement occasion, and the correlation between independent variables at 24 months are not illustrated.  The critical ratio 
















Figure 7 illustrates the cross-lagged effects for the transactional associations between 
maternal depressive symptoms and externalized child behavior.  The reciprocal effect between 
maternal depression and child externalizing is significant across the study (p < .001).  Critical 
ratio comparisons of standardized estimates for all CES-D ↔︎ EXT cross-lagged pairs were 
significant.  In general, the relative influence of the child externalizing effect (ranging from to 𝛽 
= .102*** to 𝛽 = .275***) was stronger than the maternal depression effect (ranging from 𝛽 = 
.103*** to 𝛽 = .157***).  This asymmetric transactional dynamic was most pronounced at the 24m 
→ 36m, 36m → 54m, 54m → G1, and G1 → G3 lags.  As Figure 8 illustrates, the effect of 
children externalizing on maternal depressive symptoms declines throughout childhood (24 
months to sixth grade), with a slight increase again in emerging adolescence (sixth grade to 15 
years).  Maternal effect on child externalizing was only stronger from child age 10.5 to 11.5 
(fifth to sixth grade).   
In summary, a significant transactional dynamic between maternal depressive symptoms 
and child problem behavior is evident from toddlerhood through emerging adolescence.  The 
influence of maternal depressive symptoms on both internalized and externalized child behaviors 
was relatively small and stable (see Figure A2 in the Appendix).  The pattern and strength of 
effects of child problem behavior on maternal psychological functioning, in contrast, varied 
according to the child behavior under analysis.  Externalized child behaviors have a greater, yet 
less consistent overall impact on maternal depressive symptoms (see Figure A3 in Appendix).  
Research Question 3a, Part 1: Baseline Gender Multigroup ARCL Model 
The first auxillary question (Research Question 3a) was as follows: Is there a gender 
effect in the relationship between maternal depressive symptoms and child internalizing and 
externalizing behaviors over time? 
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Hypothesis 3a.1.  Due to the gendered nature of problem child behavior, the reciprocal 
dynamic of maternal depressive symptoms and child problem behavior will be influenced by 
gender. 
 The transactional dynamic between girls’ internalizing behavior and maternal depressive 
symptoms was significant across all time lags, except for the period between child age 3 and 4.5 
when mothers showed a unidirectional effect on girls’ internalizing.  The reciprocal influence 
between daughters’ externalizing behaviors and maternal depressive symptoms was significant at 
all intervals between 24 months and 5th grade and then again in emerging adolescence, between 
sixth grade and age 15.  Mothers’ depressive symptoms had a unidirectional effect on daughters’ 
externalizing behaviors from fifth through sixth grade.  Critical ratio comparisons of the 
standardized estimates for all mother‒daughter cross-lagged pairs were significant (p < .05 
level).  The three-way transactional model between maternal depression and daughter problem 
behavior is presented in Figure 8 and illustrated with bar graphs in the Appendix (Figures A4 and 
A5). 
With regard to the relationship between boys’ internalizing behavior and maternal 
depression over time, cross-lagged pathways were significant at each time lag between 24 
months and first grade, between third grade and fifth grade, and again between sixth grade and 
15 years.  As indicated by the critical ratio of differences in pathway estimates, the maternal 
effect was significantly stronger in early to middle childhood, 4.5 years to first grade and third 
grade to fifth grade, while the effect of boys internalizing was significantly stronger in early 
childhood, 3 years to 4.5 years, and emerging adolescence, sixth grade to 15 years.  For boys’ 
externalizing behaviors, all cross-lagged pathways between mothers’ depressive symptoms and 
boys’ behavior were significant above the p = .05 level.  The critical ratio comparisons of all 
 88 
cross-lagged pathways in the context of boys’ externalizing behavior and mothers’ depressive 
symptoms were significant (p < .05 level).  Figure 9 presents the three-way transactional model 
between boys’ problem behavior and maternal depressive symptoms; the pattern of cross-lagged 
estimates is further illustrated in the Appendix (Figures A6 and A7). 
The effect of a mother’s depressive symptoms on her child’s internalizing behaviors did 
not differ by gender.  However, gender moderated the influence of maternal depression on child 
externalizing behaviors, with maternal effect greater for boys in mid-childhood (first through 
third grade) and greater for girls in emerging adolescence (sixth grade through 15 years).  In 
terms of gender moderation in the effect of child behavior on maternal depression, significant 
gender differences were evident in the influence of both internalizing and externalizing 
behaviors.  Girls’ internalizing behaviors exerted more influence on maternal functioning than 
boys’ internalizing behaviors in mid- to late childhood (first through third grade and fifth through 
sixth grade).  Except in late childhood, gender did not moderate the effect of child externalizing 
behaviors on maternal depressive symptoms across the study.  Between fifth and sixth grade, 
boys’ externalizing behaviors had significantly more influence on maternal depressive symptoms 
than did girls’.  Thus, when gender moderated the effect of child problem behavior on maternal 
depressive symptoms, the effects were consistent with gender typical behavior.  In other words, 
the effect of internalizing was stronger with girls and the effect of externalizing was stronger 
with boys.  Graphs representing the transactional association between child problem behavior 
and maternal depressive symptoms by gender are shown in the Appendix, specifically Figure A8 
through Figure A11. 
 
 
Figure 8.  Three-way ARCL model for CES-D, Child INT, and Child EXT (all mother–daughter dyads without covariates).  Standard estimates 
are derived from the multigroup transactional model.  For simplification, the cross-lag pathways between girls’ externalizing and internalizing, the 
residuals for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the correlation 






Figure 9.  Three-way ARCL model for CES-D, Child INT, and Child EXT (all mother–son dyads without covariates).  Standard estimates are 
derived from the multigroup transactional model.  For simplification, the cross-lag pathways between Externalizing and internalizing, the residuals 
for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the correlation between 





Research Question 3b, Part I: Baseline Maternal Depression Multigroup ARCL Model 
The second auxiliary question (Research Question 3b) was as follows: Is the transactional 
relationship between mother and child functioning moderated by the mother’s latent class group 
membership (i.e., stable low depressive symptoms vs. chronic elevated depressive symptoms)? 
Hypothesis 3b.1.  The transactional dynamic in the association between maternal 
depressive symptoms and child problem behaviors over time will be stronger for mother‒child 
dyads in the chronic elevated maternal depression group. 
 Within the stable low maternal depressive symptoms group (CESD Class 1), the 
bidirectional dynamic between maternal psychological functioning and child problem behavior 
was significant at all time intervals.  Similar to the general model, maternal depressive symptoms 
had a relatively stable effect on child problem behaviors over time, ranging from 𝛽 = .102, p < 
.001 to 𝛽 = .208, p < .001 for maternal effect on internalizing, and 𝛽 = .091, p < .001 to 𝛽 = .158, 
p < .001 for maternal effect on externalizing.  Mothers’ depressive symptoms level had more 
influence on child internalizing than externalizing behaviors from age 2 to 3 and more influence 
on child externalizing behaviors than internalizing behaviors from age 4.5 to first grade.  There 
were no significant differences between the maternal effects on child internalizing versus 
externalizing behavior at all other time intervals.   
The effect of child problem behavior on maternal depressive symptoms, conversely, was 
more variable depending on whether the child’s behavior was internalized or externalized.  
Standardized estimates for child internalizing on maternal depressive symptoms ranged from 𝛽 = 
.102, p < .001 to 𝛽 = .157, p < .001; standardized estimates for child externalizing on maternal 
depressive symptoms ranged from 𝛽 = .082, p < .001 to 𝛽 = .257, p < .001.  Overall, the 
influence of child externalizing behaviors on maternal depressive symptoms showed a declining 
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trend across the study, while the effect of child internalizing behaviors on maternal depressive 
symptoms showed an increasing trend.  Standardized estimates for the relevant auto-regressive 
and cross-lagged pathways are presented in Figure 10; the patterns of cross-lagged pathway 
estimates for the stable non-maternal depression dyads are further illustrated in the Appendix 
(Figures A12 and A13). 
As shown in Figure 11, the transactional relationship between mother and child within 
elevated maternal depressive symptoms group (CESD Class 2) was less consistent over time. 
With regard to the mutual effect of maternal depressive symptoms and child internalizing 
behaviors, reciprocal effects were found from first to third grade and from third to fifth grade.  
High levels of maternal depressive symptoms and child internalizing behaviors at first grade (age 
6.5) predicted high levels of one another 2 years later.  The same significant transactional 
dynamic was found for the subsequent 2-year period from third to fifth grade.  Critical ratios of 
differences between cross-lagged pathway estimates from first to fifth grade were significant (p 
< .05), such that the relative influence of maternal depression levels was stronger than that of 
child internalizing behaviors.  In emerging adolescence (sixth grade to age 15), child 
internalizing behavior had a significant unidirectional effect on maternal depressive symptoms; 
the critical ratio for the difference between the child internalizing pathway (𝛽 = .290, p < .001) 
and the maternal depression pathway (𝛽 = .079, p > .05) was significant at p < .05.  All other 
critical ratios for comparisons of cross-lagged pathways between maternal depressive symptoms 
and child internalizing were not significant, which is surprising given the seemingly strong 




Figure 10.  Three-way ARCL model for CES-D, Child INT, and Child EXT (stable low depressive symptom mothers without covariates).  
Standard estimates are derived from the multigroup transactional model.  For simplification, the cross-lag pathways between child externalizing 
and internalizing, the residuals for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and 






Figure 11.  Three-way ARCL model for CES-D, Child INT, and Child EXT (chronically elevated depression symptom mothers without 
covariates).  Standard estimates are derived from the multigroup transactional model.  For simplification the cross-lag pathways between 
Externalizing and internalizing, the residuals for all dependent variables, the correlation between the dependent variable residuals by measurement 





Within the transactional dynamic, an asymmetrical child externalizing effect was found from age 
3 to 4.5 (𝛽 = .341, p < .001), from age 4.5 to 1st grade (𝛽 = .296, p < .001), and from fifth to 
sixth grade (𝛽 = .196, p < .01).  An asymmetrical maternal effect on child externalizing was 
found from first to third grade (𝛽 = .246, p < .001).  No other cross-lagged pathway comparisons 
were significant (see Figure A15 in Appendix). 
Research Question 3, Part 2: General ARCL Model With Covariates 
  This section presents a summary of the effects of the covariates on each construct across 
the study, followed by a report of the findings from the three-way transactional model after 
controlling for the sociodemographic covariates.  While Table 16 presents an abridged version of 
the covariate pathways coefficients (standardized betas) for the general three-way transactional 
model, a full report of the effect of time-invariant covariates on each observed variable across the 
eight measurement occasions can be found in the Appendix (see Table A6 for effect on maternal 
depressive symptoms; see Table A7 for effect on child externalizing behavior; and see Table A8 
for effect on child internalizing behaviors). 
 Effect of covariates on maternal depressive symptoms.  The effect of child gender on 
maternal depression was evident at all measurement occasions, with the exception of first grade 
when a female child predicted higher levels of maternal depressive symptoms.  First-born 
children were related to increased maternal depression scores at 24 months and fifth grade.  
Mother’s ethnic minority status had a significant impact on maternal depression levels at 24 
months, 54 months, and sixth grade.  Being married or cohabitating with a partner at 24 months 
was related to higher levels of maternal depressive symptoms at 24 months, 54 months, fifth 
grade, sixth grade, and age 15.  Lastly, the protective influence of total family income at 24 




Standardized Estimates and Significance of Time-Invariant Covariates (All Dyads) 
  24m 36m 54m G1 G3 G5 G6 15y 
IV DV 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 
Child Gendera CES-D .203*** .051** .041* .035 .090*** .053** .063** .082*** 
Child First Bornb CES-D .080** .014 .005 .014 −.036 .050* −.012 .009 
Mom Ethnic Minorityc CES-D .102** −.011 .104*** .023 .040 .027 .067* .025 
Total Family Income (24m) CES-D −.307*** −.074** .154*** −.089** −.095** .101*** .124*** −.148*** 
Mom Living w/ Partner 
(24m)d 
CES-D .094*** .037 .085*** .034 .044 .047* .051* .080** 
Child Gender EXT .178*** .027 −.008 −.020 .006 .007 .010 .012 
Child First Born EXT .086** .014 −.015 −.020 .039 −.006 .007 .036 
Mom Ethnic Minority EXT .154*** −.004 −.004 .025 .019 −.015 .005 −.016 
Total Family Income (24m) EXT −.272*** −.044* −.026 .109*** −.065** −.030 −.047* .022 
Mom Living w/ Partner (24m) EXT .250*** .057*** .047* .049** .057** .026 .018 .021 
Child Gender INT .122*** .033 .036 .026 .030 .032 .043* .056** 
Child First Born INT .086** .108*** .040 .021 .038 .055* −.013 .083*** 
Mom Ethnic Minority INT .094** .019 −.041 −.034 −.026 −.043 −.051* −.041 
Total Family Income (24m) INT −.204*** .017 .025 −.057* .006 −.023 −.009 −.012 
Mom Living w/ Partner (24m) INT .136*** .040 .056* .045* .052* .048* .031 .022 
Note.  IV = independent variable; DV = dependent variable; 𝛽 = standardized estimate;  
aChild gender: male = 1 and female = 2.  bChild first born coded as 1, all other birth order coded as 0.  cMinority status compares all ethnic 
minorities coded as 1 to Caucasian mothers coded as 0.  dCompares mothers’ married or cohabitating with a partner coded as 1 to all other partner 
arrangements coded as 0.  





 Effect of covariates on child externalizing behavior.  Child gender, child birth order, 
and mothers’ ethnic minority status showed a small significant effect on initial levels of child 
externalizing behaviors.  Daughters were related to higher levels of externalizing behaviors at 24 
months, first-born children were related to higher levels of child externalizing at 24 months, and 
children with ethnic minority mothers were related to higher child externalizing scores at 24 
months.  Mothers’ marital status had a small, but significant effect on child externalizing 
behavior from age 2 through third grade, such that mothers who were married or cohabitating 
with a partner were associated with increased levels of child externalizing behavior.  
 Effect of covariates on child internalizing behavior.  Child gender was associated with 
higher initial levels of child internalizing behaviors and higher levels of child internalizing again 
at sixth grade and age 15.  Being a first born child predicted higher levels of internalizing 
problems at age 2, age 3, fifth grade, and age 15.  A mother’s ethnic minority status predicted 
higher initial levels of child internalizing behaviors and lower levels of child internalizing 
behaviors at sixth grade.  The effect of maternal marital/partner status at 24 months was 
significant at age 2, age 4.5, first grade, third grade, and fifth grade.  Finally, total family income 
at 24 months predicted lower child internalizing levels at 24 months and first grade. 
 General transactional model with time-invariant covariates.  Standardized estimates 
for all relevant pathways in the three-way ARCL model adjusted for the effect of covariates are 
represented in Figure 12.  Direct comparisons of maternal effect versus child effect from age 2 to 
15 are represented in Figure 13 for mother and child internalizing and Figure 14 for mother 
internalizing and child externalizing.  All estimates, presented in Figure 13 and Figure 14, were 




Figure 12.  Three-way ARCL model between CES-D, Child INT, and Child EXT (complete sample with time-invariant covariates). For 
simplification, the cross-lag pathways between externalizing and internalizing, the residuals for all dependent variables, the correlation between 
the dependent variable residuals by measurement occasion, and the pathways between the time-invariant covariates and CESD, EXT, and INT at 






Figure 13.  Transactional pathway estimates (𝛽s) between maternal depressive symptoms and child 
internalizing behaviors with time-invariant covariates.  




Figure 14.  Transactional pathway estimates (𝛽s) between maternal depressive symptoms and child 
externalizing behaviors with time-invariant covariates.   
*Significant critical ratio comparing maternal and child effect at p < .05 level. 
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After controlling for the effect of time-invariant covariates, a transactional dynamic 
remains in the association between maternal depressive symptoms and child problem behaviors. 
Between maternal depressive symptoms and child internalizing behaviors, there is a significant 
reciprocal influence of small effect size from 24 months to 36 months, 54 months and first grade, 
third and sixth grade.  A significant unidirectional maternal effect is found from child age 3 to 
age 4.5 (𝛽 = .088**) and again from first to third grade (𝛽 = .136***).  In emerging adolescence 
from sixth grade to age 15, the unidirectional effect of child internalizing on maternal depressive 
symptoms is significant (𝛽 = .090, p < .01).  With the exception of early adolescence, the 
relative influence of maternal depressive symptoms on child internalizing behavior was stronger 
than reverse pathway. 
The relationship between maternal depressive symptoms and child externalizing 
behavior, after accounting for the effects of time-invariant covariates, continues to be 
characterized by a significant transactional dynamic for all time lags, excluding the period 
between fifth and sixth grade.  Children’s externalizing behaviors exert significantly more 
influence on maternal depression scores (p < .05) than the converse from age 2 to 3, from age 4.5 
to first grade, and from first to third grade.  The critical ratios for differences between maternal 
effect and child effect pathway estimates were not significant from third to sixth grade.  
Research Question 3a, Part 2: Gender Multigroup ARCL Model With Covariates  
 Table 17 summarizes the size and significance of effects of the time-invariant covariates 
on observed variables across the eight measurement occasions by child gender.  More detailed 
results are found in the Appendix (see Table A9 for maternal depressive symptoms mother‒
daughter dyads; see Table A10 for child externalizing behavior mother–daughter dyads; and see 




Standardized Estimates and Significance of Time-Invariant Covariates (Mother–Daughter Dyads) 
  24m 36m 54m G1 G3 G5 G6 15y 
IV DV 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 
Daughter First Borna CES-D .136*** .036 −.009 .035 −.044 .063 −.004 .013 
Mom Ethnic Minorityb CES-D .128** −.021 .106** .104 .070* .023 .069* .077* 
Total Family Income (24m) CES-D −.391*** −.064 −.159**
* 
−.098* −.112** −.152*** −.089* −.136** 
Mom Living w/ Partner (24m)c CES-D .297*** .059** .121*** .038 .119*** .112*** .097*** .151*** 
Daughter First Born EXT .123*** .006 −.021 −.007 .029 −.001 .015 .011 
Mom Ethnic Minority EXT .209*** .027 −.001 .048 .009 −.006 −.013 .003 
Total Family Income (24m) EXT −.325*** −.070* −.042 −.046 −.087** −.065 −.070* .001 
Mom Living w/ Partner (24m) EXT .385*** .109*** .035 −.006 .076*** .031 .015 .032 
Daughter First Born INT .129*** .118*** .044 .051 .026 .099** −.024 .106** 
Mom Ethnic Minority INT .107** .028 −.017 −.026 −.044 −.057 −.017 −.020 
Total Family Income (24m) INT −.197*** .010 .043 −.028 −.011 −.032 −.023 .040 
Mom Living w/ Partner (24m) INT .251*** .063** .059* .075*** .081*** .088*** .095*** .052* 
Note. IV = independent variable; DV = dependent variable; 𝛽 = standardized estimate. 
aChild first born coded as 1, all other birth order coded as 0.  bMinority status compares all ethnic minorities coded as 1 to Caucasian mothers coded 
as 0.  cCompares mothers’ married or cohabitating with a partner coded as 1 to all other partner arrangements coded as 0. 







 The effect of all covariates on initial levels of maternal depressive symptoms, daughter 
externalizing, and daughter internalizing was significant.  Whether or not a girl was a first born 
child did not have a significant impact on her externalizing behaviors or her mother’s level of 
depression from age 3 to 15.  Birth order, however, did predict a girl’s level of internalizing 
behaviors beyond 24 months, such that being first born was associated with higher levels of 
internalizing at age 3, age 10.5 (fifth grade), and age 15.  Maternal ethnic minority status was not 
predictive of her daughter’s internalizing or externalizing behaviors from age 3 to age 15; while 
it was predictive of increased levels of maternal depression at 54-month, third grade, sixth grade, 
and 15 years.  Total family income at 24 months had continued to predict maternal depression 
levels beyond the first measurement occasion; higher family income at 24 months were 
significantly associated with lower in maternal depressive symptom levels from child age 4.5 to 
15.  The effect of initial family income level on child externalizing continued throughout 
childhood, with significant effects at 36 months, third grade, and sixth grade.  Girls internalizing 
behavior is not predicted by initial family income beyond 24 months.  Finally, whether or not a 
mother was married or cohabitating with a partner at 24 months was significantly associated with 
her level of maternal depressive symptoms across the study, with the exception of first grade.  
Living with married or cohabitating parents at age 2 significantly predicted increased girls 
externalizing behavior at 24 months, 36 months, and third grade and increased girls internalizing 
behavior across all measurement occasions. 
Standardized estimates of time-invariant covariates on maternal depression, boys 
externalizing, and boys internalizing across the eight measurement occasions are presented in 
Table 18.  More detailed reports of covariate coefficients for mother–son dyads are found in the 




Standardized Estimates and Significance of Time-Invariant Covariates (Mother–Son Dyads) 
  24m 36m 54m G1 G3 G5 G6 15y 
IV DV 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 
Son First Borna CES-D .116** .009 .029 .012 .014 .055 −.005 .033 
Mom Ethnic Minorityb CES-D .207*** .023* .121** .042 .059 .062 .110** .019 
Total Family Income (24m) CES-D −.314*** −.093** −.142*** −.080* −.106* −.062 −.171*** .168*** 
Mom Living w/ Partner 
(24m)c 
CES-D .245*** .080*** .104*** .078*** .106*** .066** .093*** .139*** 
Son First Born EXT .120*** .037 −.011 −.042 .049 −.006 .007 .060 
Mom Ethnic Minority EXT .208*** −.004 −.010 .001 .033 −.018 −.019 −.021 
Total Family Income (24m) EXT −.290*** −.041 −.006 −.152*** −.058 .001 −.003 −.057 
Mom Living w/ Partner (24m) EXT .399*** .076*** .046* .067** .055** .029 .021 .030 
Son First Born INT .098** .112*** .046 .007 .060 .022 .005 .075* 
Mom Ethnic Minority INT .165*** .034 −.048 −.026 .009 −.015 −.059 −.021 
Total Family Income (24m) INT −.277*** .000 .001 −.084* .005 −.031 .003 −.078* 
Mom Living w/ Partner (24m) INT .234*** .083*** .102*** .055** .068** .055** .020 .080*** 
Note. IV = independent variable; DV = dependent variable; 𝛽 = standardized estimate 
aChild first born coded as 1, all other birth order coded as 0.  bMinority status compares all ethnic minorities coded as 1 to Caucasian 
mothers coded as 0. cCompares mothers’ married or cohabitating with a partner coded as 1 to all other partner arrangements coded as 0. 






Within the mother–son group, all covariates significantly predicted levels of maternal 
depressive symptoms, sons externalizing, and sons internalizing behaviors.  Child birth order 
was not associated with maternal depressive symptoms and boys externalizing behavior beyond 
24-months.  Being a first born child, however, continued to predicted increased boys 
internalizing behavior at age 3 and 15. Mother’s ethnicity predicted higher levels of maternal 
depressive symptoms at from age 2 to 4.5 and again at sixth grade, while it had no significant 
impact on boys’ problem behavior after the first measurement occasion.  With the exception of 
the results from data collected when sons were in third grade, total family income at 24 months 
had a significant effect on maternal depressive symptoms across the study, such that higher 
levels of income were related to lower levels of maternal depression symptomology.  Greater 
family income at 24 months also predicted decreased boys problem behaviors beyond the first 
measurement occasion; at first grade for boys externalizing and at first grade and age 15 for boys 
internalizing.  Married mothers or mothers cohabitating with a partner were significantly 
associated with increased depressive symptoms across the study.  Additionally, living in a family 
with married parents or cohabitating non-married parents predicted increased boys externalizing 
behavior from age 2 to third grade and increased boys internalizing behavior at all measurement 
occasions, except for sixth grade. 
 Gender multigroup transactional model with time-invariant covariates.  
Standardized estimates for all relevant pathways in the three-way ARCL model adjusted for the 
effect of covariates are represented in Figure 15 for mother–daughter dyads and in Figure 16 for 
mother–son dyads.  All estimates presented in these figures were obtained from the gender 




Figure 15.  Three-way ARCL model for CES-D, Child INT, and Child EXT (all mother–daughter dyads with covariates).  Standard estimates are 
derived from the gender multigroup transactional model.  For simplification, the cross-lag pathways between externalizing and internalizing, the 
residuals for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the correlation 
between independent variables at 24 months are not illustrated.  Significant critical ratios for differences in effect size between cross-lagged 
pathways (z score > 1.96) were found at the following time lags: gINT ↔︎ CES-D at G1 to G3 and G5 to G6; gEXT ↔︎ CES-D at 24m to 36m, 






After controlling for the effects of time-invariant covariates, mutual influence between 
maternal depressive symptoms and girls internalizing behavior was only evident from ages 6.5 to 
8.5 (first and third grade); high levels of mothers’ depressive symptoms and girls internalizing 
behavior at first grade predicted high levels of the other two years later.  As was indicated by the 
significant critical ratio score, girls internalizing behavior had a unidirectional effect on maternal 
depressive symptoms from fifth grade to sixth grade.  While the maternal effects at 24 months, 
36 months, 54 months, third grade, and sixth grade were significantly different than 0, the 
magnitude of the effect size is not statistically different than that of the non-significant child 
effect; therefore, no unidirectional maternal effects in the relationship between maternal 
depression and daughter externalizing are reported. 
With regard to the relationship between maternal depressive symptoms and girls 
externalizing behavior controlling for sociodemographic covariates, bidirectional effects were 
found at all time intervals from toddlerhood through early childhood (24 months to first grade) 
and again in emerging adolescence (sixth grade to age 15).  One unidirectional effect was 
identified in which the cross-lagged pathways were statistically different: Girls’ externalizing 
levels at first grade predicted high levels of maternal depressive symptoms 2 years later.   
Bidirectional effects between boys internalizing behaviors and maternal depressive 
symptoms were found from age 3 to age 4.5 and from third to fifth grade after controlling for 
time-invariant covariates (see Figure 16).  At the 36-month to 54-month cross-lag, maternal 
depressive symptoms exerted more influence on boys internalizing than the reverse pathway, 
while at the third grade to fifth grade cross-lag there was no statistical difference between the 
effect size of the maternal depression pathway and the boys internalizing pathway.
 
 
Figure 16.  Three-way ARCL model for CES-D, Child INT, and Child EXT (all mother–son dyads with covariates).  Standard estimates are 
derived from the multigroup transactional model.  For simplification, the cross-lag pathways between externalizing and internalizing, the residuals 
for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the correlation between 
independent variables at 24 months are not illustrated.  Significant critical ratios for differences in effect size between cross-lagged pathways (z 
score > 1.96) were found at the following time lags:  bINT ↔︎ CES-D at 36m to 54m and G6 to Y15; bEXT ↔︎ CES-D at 24m to 36m, 54m to 






Higher levels of boys internalizing at sixth grade predicted higher levels of maternal 
depressive symptoms at the 15-year follow-up.  The magnitude of maternal depression effects 
from 24 months to 36 months, first grade to second grade, and fifth grade to sixth grade, while 
significantly different than 0, were not statistically different than the boys’ internalizing effect at 
the same time interval and, therefore, are not reported as unidirectional effects.  
The transactional dynamic between boys’ externalizing behaviors and mothers’ 
depressive symptoms was evident from age 2 to age 3, age 3 to age 4.5, and from first grade to 
third grade.  As indicated by a significant critical ratio score for the differences between cross-
lagged pathways, the size of the boys’ externalizing effect was stronger than the maternal 
depression effect in toddlerhood (age 2 to age 3) and mid-childhood (first grade to third grade).  
The bidirectional effect in the preschool years (36 months to 54 months) was symmetrical.  In 
early and late childhood (54 months to first grade and fifth grade to sixth grade) unidirectional 
child effects were found; higher levels of boys’ externalizing behaviors predicted higher levels of 
mothers’ depressive symptoms.  After controlling for sociodemographic covariates, mothers’ 
depressive symptoms exerted no unidirectional effect on boys’ externalizing behaviors across the 
study in which the effect size was statistically different than the corresponding child pathway. 
Overall, the gender moderating effects seen in the baseline gender multigroup ARCL 
model were maintained after controlling for the time-invariant covariates. To recap, there 
continued to be no gender differences in the effect of mother’s depressive symptoms on her 
child’s internalizing behaviors, while gender moderated the influence of maternal depression on 
child externalizing behaviors with a greater maternal effect on boys in middle childhood (first 
through third grade) and a greater effect on girls in emerging adolescence (sixth grade through 
15 years).  The effect of child problem behavior on maternal depression after adjusting for 
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sociodemographic covariates was consistent with the baseline model, such that boys’ 
externalizing had a greater influence on maternal depression than did girls’ externalizing in late 
childhood (fifth to sixth grade) and girls’ internalizing had a greater influence on maternal 
depression than did boys’ internalizing in mid-childhood (first to third grade).  The only 
difference between the baseline gender multigroup ARCL model and the gender multigroup with 
time-invariant covariates was the gender difference in the influence of child internalizing 
behavior at fifth grade on maternal depressive symptoms 1 year later, which disappeared with the 
addition of covariates.  Just as it did in the baseline model, when gender moderated the effect of 
child problem behavior on maternal depressive symptoms, effects were aligned with gender 
typical behavior, such that internalizing was stronger for girls and externalizing was stronger for 
boys.   
Research Question 3b, Part 2: Maternal Depression Multigroup ARCL Model With 
Covariates 
 A summary of the standardized estimates for time-invariant covariates on observed 
variables across the eight measurement occasions by maternal depression group is presented in 
Table 19.  More detailed results are found in the Appendix (see Table A15 through A17 for 
covariate effects with CES-D Class 1).  All covariates had a significant effect on the initial levels 
of maternal depressive symptoms for mothers in CES-D Class 1.  Child gender, total family 
income at 24 months, and mom living with partner at 24 months continued to have a significant 
effect on maternal depressive symptoms across the study, with the most salient effects for total 





Standardized Estimates and Significance of Time-Invariant Covariates (Maternal Depression Class 1) 
  24m 36m 54m G1 G3 G5 G6 15y 
IV DV 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 
Child Gendera CES-D .225*** .040* .044* .034 .091*** .053* .056** .077** 
Child First Bornb CES-D .111*** .011 .008 .014 −.034 .064* −.004 −.001 
Mom Ethnic Minorityc CES-D .127*** −.017 .114*** .038 .071* .027 .060* .041 
Total Family Income (24m) CES-D −.237*** −.066* −.134*** −.071* −.085** −.096** −.103*** −.142*** 
Mom Living w/ Partner (24m)d CES-D .137*** .016 .090*** .039 .051* .048* .047* .090*** 
Child Gender EXT .182*** .037* −.010 −.022 .010 .004 .026 .024 
Child First Born EXT .067* .020 −.016 −.021 .030 −.007 .016 .032 
Mom Ethnic Minority EXT .141*** −.008 −.019 .037 .015 −.031 .011 −.022 
Total Family Income (24m) EXT −.237*** −.055* −.014 −.120*** −.072** −.021 −.041 −.034 
Mom Living w/ Partner (24m) EXT .239*** .068*** .066*** .045* .048* .029 −.011 .013 
Child Gender INT .126*** .026 .031 .032 .037 .012 .038* .055** 
Child First Born INT .070* .131*** .022 .024 .024 .043 −.010 .081** 
Mom Ethnic Minority INT .048 .016 −.020 −.042 −.026 −.048 −.034 −.047 
Total Family Income (24m) INT −.186*** .004 .030 −.060* .001 −.022 −.001 −.015 
Mom Living w/ Partner (24m) INT .143*** .048* .064** .042* .034 .065** .002 .021 
Note.  IV = independent variable; DV = dependent variable; 𝛽 = standardized estimate. 
aChild gender: male = 1 and female = 2.  bChild first born coded as 1, all other birth order coded as 0.  cMinority status compares all ethnic minorities 
coded as 1 to Caucasian mothers coded as 0.  dCompares mothers’ married or cohabitating with a partner coded as 1 to all other partner arrangements 
coded as 0. 






All five time-invariant covariates predicted initial levels of child externalizing behavior.  
The influence of gender on child externalizing behaviors extended to age 3, but not beyond.  
Initial family income and whether or not parents lived together at 24 months had a significant 
effect on child externalizing behavior until third grade.  With regard to the effect of the 
covariates on child internalizing behavior, mother’s ethnic minority had no influence on child 
internalizing behavior across the study.  All other sociodemographic covariates—child gender, 
birth order, total family income at 24 months, and mom living with partner at 24 months—
predicted initial levels of child internalizing behavior.  Beyond age 2, girls were associated with 
increased internalizing at sixth grade and age 15.  Being a first-born child was also related to 
increased child internalizing in early childhood (age 2 to 3) and in adolescence (15 years).  Total 
family income at 24 months continued only to have a small effect on child internalizing at first 
grade, while the effect of living with married or cohabitating parents on children’s internalizing 
behavior extended through first grade and again at fifth grade.   
Table 20 presents the abridged results for the effects of covariates on all dependent 
variables across the eight measurement occasions for CES-D Class 2.  Full details are reported in 
the Appendix A (see Table A18 through A20 for covariate effects with CES-D Class 2).  Child 
gender, total family income at 24 months, and mom living with partner at 24 months had a large 
effect on initial maternal depression levels.  Beyond age 2, mothers of girls were more likely to 
be depressed in late childhood and adolescence (third grade to age 15); higher total family 
income at 24 months was strongly associated with decreased levels of depression at 54 months, 
first grade, and sixth grade; and mother married or cohabiting with a partner at 24 months 
predicted increased depression at 54 months and sixth grade.  Mother’s ethnicity had a smaller 




Standardized Estimates and Significance of Time-Invariant Covariates (Maternal Depression Class 2) 
  24m 36m 54m G1 G3 G5 G6 15y 
IV DV 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 𝛽 
Child Gendera CES-D .363*** .051 .060 .043 .120* .103* .123* .163* 
Child First Bornb CES-D .101 −.006 .004 .037 −.061 .020 −.061 −.081 
Mom Ethnic Minorityc CES-D .156* −.019 .092 −.010 −.055 .049 .134 −.014 
Total Family Income (24m) CES-D −.399*** −.120 −.244** −.192* −.140 −.079 −.184* −.085 
Mom Living w/ Partner (24m)d CES-D .508*** .112 .203** .106 .162 .122 .177* .100 
Child Gender EXT .107* −.029 −.011 −.003 −.012 .003 −.055 −.029 
Child First Born EXT .215** −.037 −.007 −.007 .115 .000 −.021 .060 
Mom Ethnic Minority EXT .199* .003 .054 −.042 .072 .079 −.011 .050 
Total Family Income (24m) EXT −.356*** −.059 −.061 −.048 −.013 −.037 −.036 .058 
Mom Living w/ Partner (24m) EXT .371*** .036 .012 .063 .107 .022 .133 .075 
Child Gender INT .073 .093 .039 .008 −.016 .100 .080 .080 
Child First Born INT .189* .007 .135 .033 .155* .114 −.052 .083 
Mom Ethnic Minority INT .280** .015 −.161* −.004 −.019 .002 −.018 .014 
Total Family Income (24m) INT −.140 .037 −.016 −.015 .046 .034 −.045 .018 
Mom Living w/ Partner (24m) INT .174* .046 .015 .064 .118 −.050 .156 .043 
Note.  IV = independent variable; DV = dependent variable; 𝛽 = standardized estimate. 
aChild gender: male = 1 and female = 2.  bChild first born coded as 1, all other birth order coded as 0.  cMinority status compares all ethnic 
minorities coded as 1 to Caucasian mothers coded as 0.  dCompares mothers’ married or cohabitating with a partner coded as 1 to all other partner 
arrangements coded as 0. 






 All sociodemographic covariates significantly predicted initial levels of child 
externalizing behavior, but had no significant effect beyond 24 months.  The effect of time-
invariant covariates on child internalizing behaviors was more varied.  Gender and total family 
income at 24 months had no significant impact on child internalizing.  Being first born was 
associated with higher child internalizing at 24 months and third grade.  An ethnic minority 
mother predicted elevated child internalizing at age 2 and age 4.5.  Finally, having married or 
cohabitating parents at 24 months was related to higher initial levels of child internalizing.  
 As shown in Figure 17, bidirectional effects, after controlling for covariates, between 
maternal depressive symptoms and child internalizing behavior in CES-D Class 1 was evident in 
toddlerhood (ages 2 to age 3), late childhood (fifth to sixth grade), and emerging adolescence 
(sixth grade to age 15).  Effect size differences between cross-lags were statistically different 
from age 4.5 to first grade and from fifth grade to age 15.  With regard to mutual influence 
between maternal depressive symptoms and child externalizing behavior, a significant 
bidirectional effect was found at all cross-lags from age 2 to third grade and again from sixth 
grade to age 15.  Critical ratios for differences between cross-lagged parameters were significant 
at all time intervals, except between third and sixth grade. 
 Figure 18 presents all relevant pathways for the maternal depression multigroup ARCL 
model for CES-D Class 2, the mothers with chronic elevated depression symptoms.  After 
adjusting for sociodemographic covariates, no bidirectional effects were found between maternal 
depression and child internalizing or child externalizing.  Essentially, the effect of child problem 
behavior within the transactional model completely disappeared.   
 
 
Figure 17.  Three-way ARCL model for CES-D, Child INT, and Child EXT (maternal depression Class 1 with time-invariant covariates).  
Standard estimates were derived from the multigroup transactional model.  For simplification, the cross-lag pathways between externalizing and 
internalizing, the residuals for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the 
correlation between independent variables at 24 months are not illustrated.  Significant critical ratios for differences in effect size between cross-
lagged pathways (z score > 1.96) were found at the following time lags:  INT ↔︎ CES-D at 24m to 36m, 54m to G1, and G5 to Y15; EXT ↔︎ 







Figure 18.  Three-way ARCL model for CES-D, Child INT, and Child EXT (maternal depression Class 2 with time-invariant covariates). 
Standard estimates are derived from the multigroup transactional model. For simplification the cross-lag pathways between Externalizing and 
internalizing, the residuals for all dependent variables, the correlation between the dependent variable residuals by measurement occasion, and the 
correlation between independent variables at 24 months are not illustrate.  Critical ratios for differences in effect size between cross-lagged 






The effects of maternal depressive symptoms on child problem behavior remained 
significant after including covariates to the model.  Mothers’ level of depressive symptoms 
predicted child externalizing behavior in toddlerhood (24 months to 36 months) and again in 
mid- to late childhood (first grade to third grade, third grade to fifth grade, and fifth grade to 
sixth grade).  Levels of maternal depressive symptoms also had a significant effect on child 
internalizing from first grade to third grade.  While these maternal effect pathways were 
significantly different from 0, effect sizes for the maternal influence were never statistically 
different from the corresponding child effect.  
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CHAPTER V: DISCUSSION  
 The current study investigated parallel growth and mutual influence in the relationship 
between maternal depressive symptoms and child problem behavior—both internalized and 
externalized—in a sample of middle-class mother–child dyads from 10 metropolitan areas across 
the United States.  Participants were followed over three stages of development, from 
toddlerhood through adolescence.  This transactional dynamic was examined using three distinct, 
but complementary analytical approaches: (a) a multivariate LGC model was used to represent 
the parallel growth of mother and child functioning over time; (b) a LCA identified specific 
patterns of change in maternal and child functioning, as well as the associations among such 
patterns; and (c) a three-way fully ARCL model assessed the specific timing and strength of 
bidirectional effects over time in one general and two multi-group moderation models comparing 
child maternal depression groups identified in the LCA model.  For clarity of interpretation and 
presentation, the results discussed in the following chapter, where relevant, have been derived 
from the time-invariant covariate models, which accounted for the effect of five relevant 
sociodemographic variables. 
Broadly, the findings demonstrate that in contrast to the traditional unidirectional model 
in which maternal depression is understood to impact child behavior, the transactional dynamic 
more accurately represents the relationship between maternal and child functioning.  
Specifically, results indicated that the relationship between child internalizing behavior and 
maternal depressive symptoms was more strongly characterized as a parallel growth dynamic, 
while the relationship between child externalizing behavior and maternal depressive symptoms 
showed greater reciprocal influence.  In general, bidirectional effects—both for internalizing and 
externalizing behavior—were not restricted to periods of heightened psychosocial change, such 
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as toddlerhood, adolescence, or transitions in school.  In fact, between children’s externalizing 
and mothers’ depressive symptoms, directionality was observed in all but one period from 
toddlerhood to adolescence.   
A number of salient maternal, child, and gender effects emerged from the study.  The 
largest maternal effect on children occurred in middle childhood (i.e., first through fifth grade) 
between maternal depression and child internalizing behavior.  The strongest child effect on 
mothers was found in toddlerhood and early childhood between children’s externalizing and 
mothers’ depressive symptoms; in fact, the magnitude of this effect was greater than any other 
cross-lag pathway from children to mothers or mothers to children.  A smaller, but significant 
child effect was found in children’s internalizing behavior at sixth grade, which predicted 
maternal depressive symptoms at age 15; unexpectedly, the principle driver of this effect on 
maternal depression was not girls’, but boys’ internalizing behavior.  Notwithstanding the 
finding above, as anticipated, when gender differences were measurable, boys showed stronger 
externalizing effects and girls stronger internalizing effects.  Although the study documents that 
mothers’ depressive symptoms did indeed impact children’s problem behavior, the findings 
suggest that the impact of child behavior on mothers’ depressive symptoms was, if anything, 
stronger than expected. 
  Lastly, two latent trajectory subgroups of maternal depressive symptoms were identified 
in the LCA: a stable low and a chronically elevated maternal depressive symptom group.  Level 
of maternal depressive symptoms—low or elevated—moderated the bidirectional association 
between maternal depressive symptoms and child problem behavior such that all child effects 
disappeared when mothers experienced higher levels of depression over time.   
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Findings in Relation to Hypotheses and Previous Literature 
Research Question 1 
Results from the multivariate LGC model supported all three hypotheses.  Briefly 
restated, it was expected that initial levels and change in maternal depressive symptoms and 
child internalizing and externalizing behaviors would be positively correlated (Hypothesis 1.1); 
however, it was expected that the association between growth factors would be stronger for 
maternal depression and child internalizing than for child externalizing (Hypothesis 1.2), and that 
the association between initial levels would be stronger for maternal depression and child 
externalizing (Hypothesis 1.3).   
Consistent with the previous research exploring parallel growth in maternal depression 
and offspring internalizing behavior (Kouros & Garber, 2010; Nicholson et al., 2011), results 
indicate that the pattern of change in a mother’s level of depression is associated with a 
corresponding pattern of change in her child’s level of internalizing behavior.  One way a mother 
transmits risk for depression to her child is biologically through genes: Children with mothers 
who experience depression have a greater propensity to develop internalizing problems 
themselves (Goodman et al., 2011; Heneghan et al., 2013).  Therefore, this mother–child 
internalizing link was anticipated.  However, the fact that this dynamic of interrelated change 
over time extends to the relationship between maternal depressive symptoms and child 
externalizing behavior, albeit with a weaker correlation, adds a new layer to this limited and 
contradictory body of literature (Choe, Shaw et al., 2014; Kouros & Garber, 2010; Nicholson et 
al., 2011).  With the exception of Nicholson et al. (2011), earlier studies have found change in 
maternal depressive symptoms and child externalizing behavior over time to be unrelated (Choe, 
Shaw et al., 2014; Kouros & Garber, 2010).  These inconsistencies may result from differences 
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in the developmental period investigated and the risk profile of the participants, both of which 
can influence the observed transactional dynamic (see discussion of research Questions 3 and 
3b).  Concerning the relationship between initial levels of all dimensions, higher levels of 
children’s problem behavior at age 2 were related to higher levels of mothers’ depressive 
symptoms at age 2.  Consonant with the literature (Choe, Shaw et al., 2014; Gross, Shaw, 
Moilanen, Dishion, & Wilson, 2008), this concurrent association was particularly salient 
between initial levels of maternal depression and child externalizing.  
Previous research has explored the parallel growth of maternal and child functioning 
within smaller developmental windows—toddlerhood through early childhood (Choe, Shaw et 
al., 2014; Gross, Shaw, Moilanen, Dishion, & Wilson, 2008), early through late childhood 
(Nicholson et al., 2011), and adolescence (Kouros & Garber, 2010).  The current study extends 
this body of literature by increasing the longitudinal scope of the parallel growth analysis to 
include three stages of development: toddlerhood, childhood, and early adolescence.  By 
widening the aperture from a narrower developmental view to a more expansive longitudinal 
perspective, the current study offers evidence that growth in maternal depressive symptoms and 
offspring problem behavior—both internalizing and, to a lesser extent, externalizing behavior—
is interrelated from toddlerhood to adolescence.   
Another notable contribution of the current study to the extant literature, which has 
uniformly drawn participants from at-risk samples (Choe, Shaw et al., 2014; Gross, Shaw, 
Moilanen, Dishion, & Wilson, 2008; Kouros & Garber, 2010; Nicholson et al., 2011), is the 
replication and addition of findings with data from a middle- to upper-middle-class sample.  This 
is particularly relevant to results with regard to the correlation between initial levels of mothers’ 
and children’s functioning.  Not only are initial levels of maternal depression and child problem 
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behaviors linked in families associated with demographic or psychological risk, but also in 
middle-class families confronting fewer risks. 
Research Question 2 
With regard to the second research question, partial support was found for the following 
hypotheses: trajectories of moderate to high maternal depressive symptoms would more likely be 
associated with trajectories of moderate to high child problem behavior (Hypothesis 2.1) and, 
conversely, low maternal depression trajectories would more likely be associated with low child 
problem behavior trajectories (Hypothesis 2.2).  Unexpectedly, results from the LCA found no 
clear latent trajectories of externalizing behavior, only two latent trajectories of maternal 
depressive symptoms, and three latent trajectories of child internalizing behavior.  
Overall, the association between the patterns of change in the three child internalizing 
groups and two maternal depression groups showed partial support for the hypotheses in so much 
as groups with higher levels of child internalizing and maternal depressive symptoms more 
commonly co-occurred and, in reverse, groups with lower levels of child internalizing and 
maternal depressive symptoms more commonly co-occurred.  Ultimately, however, the sample 
size of the classes with higher maternal depression and child internalizing were too small for 
further analysis of reciprocal associations.  The two-class solution for maternal depressive 
symptoms, nevertheless, was retained and used as a moderating variable in the third set of ARCL 
analyses. 
The intention of the second research question was to refine the general maternal and child 
functioning growth curves by accounting for the significant heterogeneity in patterns of change 
that were absorbed in the general models.  A LCA was deemed feasible based on the following: 
(a) prior studies had identified six (Campbell et al., 2007) and, then, five (Campbell et al., 2009) 
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maternal depression trajectories in the current data (NICHD SECCYD); (b) significant variance 
of intercept and slope within the LGC models suggested substantial inter-individual differences 
in both initial levels and change in all three dimensions over time; and (c) the sample size was 
large enough to derive sizable latent classes.  
One explanation for the disparity between the number of maternal depressive symptoms 
trajectories identified in the current study versus earlier studies by Campbell and colleagues is 
the difference in the longitudinal period covered in the analyses.  Campbell and her team derived 
trajectories of maternal depression from data collected 1 month postpartum to child age 12 
(Campbell et al., 2009).  Thus, the trajectory patterns they observed were different due to the 
greater variability in the typical depression trajectories between child age 1 month and 15 
months.  Additionally, the current study consisted of a slightly different sample (N = 1,179) than 
the one analyzed by Campbell and colleagues in 2009 (N = 1,357) as a result of the different 
measurement occasions and variables included in each study. 
Nevertheless, the two distinct trajectories identified for maternal depressive symptoms—
a group of stable low estimated levels of depression over time and a group of chronically 
elevated estimated levels of depression over time—reflect a pattern found in the general U.S. 
population: Approximately 12% of American women experience depression (National Alliance 
on Mental Illness, 2009).  It is important to note that the chronically elevated maternal depressive 
symptoms group cannot be classified as a clinically depressed group.  Although the estimated 
means for CES-D Class 2 were not above the CES-D clinical cut off score of 16 at three of the 
eight measurement occasions (first, fifth, and sixth grade), they were never more than a point 
from the clinical threshold.  These trends in the data, however, do illustrate a larger reality that 
 123 
vastly different patterns of depression exist and, perhaps, these patterns moderate the 
transactional association between maternal and child functioning.   
Research Question 3 
 The third research question explored the bidirectional effects between maternal 
depressive symptoms and child problem behavior over a 13-year period spanning from 
toddlerhood to adolescence.  Results from the three-way fully ARCL model supported the initial 
hypothesis of mutual influence between mothers’ depressive symptoms and children’s problem 
behavior (Hypothesis 3.1).  The second hypothesis (Hypothesis 3.2) that bidirectional effects 
would be more pronounced in periods of major developmental transitions due to the increased 
stress placed on the dyadic system was partially supported by the data.  Reciprocal influences 
were not limited to, nor more pronounced during periods of psychosocial flux.  
In alignment with previous literature (Allen et al., 2010; Choe, Olson, & Sameroff, 2014; 
Choe, Shaw et al., 2014; Ge et al., 1995; Gross, Shaw, & Moilanen, 2008; Jaffee & Poulton, 
2006), the current study replicated significant bidirectional effects between maternal depressive 
symptoms and both child behavior constructs.  More consistent bidirectional effects were found 
in the relationship between maternal depressive symptoms and children’s externalizing behavior 
than they were between maternal depressive symptoms and children’s internalizing behavior 
over time.  Overall, the current study added to the literature by extending evidence of 
bidirectionality with maternal depression and both child internalizing and externalizing behaviors 
across three stages of development within a middle- to upper-middle-class sample.  To date, this 
is the first study to do so.  
Timing of bidirectional effects.  Focusing on maternal and child psychological 
functioning within a transactional and developmental framework, the current study explored the 
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changing nature of the reciprocal dynamic as children develop over time.  Results indicated that 
while bidirectional effects did change over time as a function of the age of the child, not all 
reciprocal influences aligned with periods of major developmental transitions, such as the 
following: toddler years (ages 2–3 years), transition to school (ages 5–6 years), and emerging 
adolescence (ages 12–15 years).  For example, bidirectionality between maternal depressive 
symptoms and child internalizing behavior was evident, as expected, during toddlerhood (age 2–
3), the transition to school (age 4.5–6.5), and the transition to middle school (fifth to sixth grade).  
However, an additional transactional effect was found between third and fifth grade and no 
bidirectional effect emerged during the transition to adolescence.  With regard to child 
externalizing and maternal depressive symptoms, bidirectional effects were significant at all time 
intervals—thus, including toddlerhood, the transition to school, and the transition to 
adolescence—with no bidirectional effects during the transition to middle school.  Both 
contrasting with (Gross, Shaw, & Moilanen, 2008) and confirming (Ge et al., 1995; Jaffee & 
Poulton, 2006) previous research, bidirectional effects in the data were not restricted to periods 
of significant psychosocial change or developmental transitions.   
Magnitude and direction of maternal and child effects.  One pattern that emerged in 
the context of mothers’ and children’s internalizing symptoms was that, with the exception of 
adolescence, the magnitude of the maternal effect was stronger than the child effect.  In 
adolescence, the influence of child internalizing behavior reached its peak, exerting a 
unidirectional effect on maternal depressive symptoms at age 15.  In partial replication of Jaffee 
and Poulton (2006) who only had mother–child data beginning at child age 5, the effect of 
maternal depressive symptoms was strongest not in toddlerhood or adolescence, but rather in 
middle childhood (for a detailed discussion of these results see Future Directions).  
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The pattern of findings, in terms of direction and magnitude, was quite different between 
maternal depression and child externalizing behavior.  The current study found the relative 
influence of child externalizing behavior to be stronger than that of maternal depressive 
symptoms, particularly in toddlerhood and early childhood.  In fact, the magnitude of the child 
externalizing effect at age 2, age 4.5, and age 6.5 were stronger than any other child or maternal 
cross-lagged pathway in the entire three-way fully ARCL model.  Regarding the bidirectional 
effects between mothers’ well-being and children’s behavior, it seems that children’s early 
externalizing behavior has the largest effect.  Perhaps if the NICHD SECCYD had continued 
data collection beyond the 15-year follow-up, a child externalizing effect might have emerged in 
late adolescence, a period when parents are contending with teenage rule-breaking and substance 
use (Eaton et al., 2012).  Nevertheless, the finding that children’s externalizing behavior was 
more pronounced in toddlerhood and early childhood is consistent with previous developmental 
(Dix et al., 2007; Sroufe, 1995) and transactional research (Choe, Shaw, Brennan, Dishion, & 
Wilson, 2014; Gross, Shaw & Moilenan, 2008).  Consequently, children’s externalizing behavior 
is more likely to negatively impact maternal depression in these early years when children have 
little emotional or behavioral regulation, and when the daily demands of motherhood in terms of 
controlling unregulated behavior are exceedingly higher. 
Research Question 3a 
The current study investigated moderating effects of child gender on the transactional 
relationship between maternal depressive symptoms and child problem behaviors.  The 
hypothesis that reciprocal effects would be influenced by gender (Hypothesis 3a.1) was partially 
supported by the data.  Gender moderated the impact of children’s internalizing and externalizing 
behaviors on maternal depression and, when it did, differences were in line with gender-typical 
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behaviors (i.e., girls had a stronger internalizing effect and boys had a strong externalizing 
effect).  Maternal depression had a greater impact on boys’ externalizing in middle childhood 
(first through third grade) and a greater impact on girls’ externalizing in adolescence (sixth grade 
through age 15).  However, there were no gender differences in the way that mother’s depressive 
symptoms affected boys’ and girls’ internalizing behaviors.  The overall pattern of transactional 
effects in the gender moderation models did not differ greatly from the general model.  In other 
words, for both girls and boys, reciprocal effects were stronger and more consistent between 
children’s externalizing behavior and mother’s depressive symptoms and more intermittent and 
of slightly less magnitude between children’s internalizing behaviors and mother’s depressive 
symptoms.   
Due to the tendency of boys to outwardly express dysfunctional behavior (Broidy et al., 
2003; Cummings & Davies, 1994; Lewinsohn, Hops, Roberts, Seeley, & Andrews, 1993; Moffitt 
et al., 2001), the majority of bidirectional research on depressed mothers and children’s 
externalizing behaviors has focused exclusively on boys (e.g., Gross, Shaw, & Moilanen, 2008; 
Gross et al., 2009; Shaw et al., 2009).  Consistent with previous research, bidirectional effects 
were observed between boys’ externalizing behavior and mothers’ depressive symptoms in 
toddlerhood and early childhood, with boys’ externalizing behavior exerting more influence on 
mothers’ depression than the reverse pathway.  Notably, a similar pattern of findings was 
observed in the relationship between girls’ externalizing behavior and mothers’ depressive 
symptoms.  Bidirectional effects between girls’ externalizing behavior and mothers’ depressive 
symptoms were more salient from toddlerhood through early childhood and again in 
adolescence, with girls exerting greater relative influence on mothers’ depression at age 2 and 
4.5 as well as a unidirectional effect at first grade.  Jaffee and Poulton (2006) found a similar 
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effect for girls’ externalizing behavior and suggested that perhaps gender-atypical behaviors 
(which in their study was girls’ antisocial behavior) caused greater maternal distress because it 
was not expected due to gender stereotypes.  While an interesting idea, this hypothesis does not 
hold up as boys’ externalizing behavior equally predicts, if not with more magnitude, future 
increases in maternal depression. 
Very little precedence has been established with regard to gender-related differences in 
the transactional dynamic between maternal depression and child internalizing behavior.  The 
little there is comes from the one previous study (Jaffee & Poulton, 2006) that, in fact, found no 
gender distinctions in the association between mothers’ and children’s internalizing symptoms.  
Findings from the current study not only found significant transactional effects for both boys and 
girls between 36 months and fifth grade, but also observed one noteworthy unidirectional boys’ 
internalizing effect in early adolescence.  The gender moderation models suggest that the 
unidirectional child internalizing effect found in the general model was derived from boys’—as 
opposed to girls’—internalizing effects on mothers’ depressive symptoms.  This finding was 
unexpected and worth further investigation as most literature points to the propensity for girls’ to 
engage in internalizing behaviors, especially after the onset of puberty (Brooks-Gunn, 1991; 
Hankin & Abramson, 2001; Leve et al., 2005; Nolen-Hoeksema & Girgus, 1994).  
Research Question 3b 
Results from the LCA distinguished two classes of maternal depressive symptoms: CES-
D Class 1 (n = 1,052), a stable low depressive symptom group, and CES-D Class 2 (n = 127), a 
chronically elevated depressive symptom group.  The current study explored the moderating 
effect of maternal depression class membership on the bidirectional relationship between 
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maternal and child functioning.  Although exploratory, findings offer some insights with regard 
to how a mother’s level of depression might influence the mother–child transactional dynamic.  
Based on theoretical models, such as the coercive family process model (Patterson, 1982) 
and the interpersonal model of depression (Coyne, 1976) in which maternal distress begets child 
distress in an ever-devolving cycle, it was expected that mothers with higher levels of depression 
would elicit increases in child maladaptive behavior beginning a continuous negative feedback 
loop.  No support, however, was found for this hypothesis.  In fact, no significant child evocative 
effects were found for mothers with elevated levels of depression over time.  This group of 
elevated depressive symptom mothers, however, did have a more pronounced effect on 
children’s externalizing behavior in toddlerhood (ages 2 to 3) and childhood (first grade to sixth 
grade), and on child’s internalizing behavior in middle childhood (first to third grade).  Again, 
maternal depressive symptoms showed a unique effect on child internalizing behavior in middle 
childhood, even among mothers with elevated depression symptoms. 
The fact that the child effect so notable in the general ARCL and gender multigroup 
ARCL was not found among the more depressed mothers suggests that mothers experiencing 
more elevated levels of depression may not be as sensitive to the problem behaviors in their 
children.  This might, perhaps, offer an explanation as to why the maternal effect model has 
predominated as most maternal depression research in developmental psychology has been 
carried out within at-risk populations.  It is also noteworthy that bidirectional effects were 
maintained within the group of stable low depressive symptom mothers.  This may suggest that 
even mothers, who are non-depressed or subclinical, may benefit from greater understanding of 
the potential impact of child problem behaviors, not only to benefit the development of their 
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children, but also to protect their own mental health.  Further research is needed to test these 
hypotheses. 
Strengths of the Current Study 
 The current study offers a number of important and unique contributions to the extant 
literature on reciprocal associations in the relationship between maternal depressive symptoms 
and child maladaptive behaviors.  The first contribution was the increased longitudinal span of 
the analyses.  The current study is the first to extend evidence of parallel growth and 
bidirectional associations between maternal depressive symptoms and child maladaptive 
behavior across three stages of development from toddlerhood to adolescence.  The inclusion of 
three distinct periods in the lives of mothers and children enabled the investigation of how 
bidirectional influences change in relation to developmental transitions.   
The second important contribution was the replication of findings in a middle- to upper-
middle-class sample of American mothers and children.  As poverty and depression so often 
covary, most of the transactional research to date has focused on at-risk population (Choe, Shaw 
et al., 2014; Gross, Shaw, & Moilanen, 2008; Gross, Shaw, Moilanen, Dishion, & Wilson, 2008; 
Kouros & Garber, 2010; Nicholson et al., 2011).  The current study is the first to offer evidence 
of parallel growth between maternal and child functioning in a higher socioeconomic sample, 
and one of a few studies (Choe, Olson, & Sameroff, 2014; Jaffee & Poulton, 2006) to replicate 
bidirectionality in mothers and children not at risk. 
A third unique feature of the current study was the three-way design that allowed for 
comparisons between the bidirectional dynamic of mothers’ psychological functioning and 
children’s internalizing versus externalizing behavior.  While in this study both child 
externalizing and internalizing behaviors were commonly referred to as problem behaviors, they 
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reflect two distinct and opposite problems with behavior and affect regulation; internalizing 
behaviors represent an over-regulation of affect and behavior and externalizing problems 
represent an under-regulation of affect and behavior (Forbes et al., 2006; Nicholson et al., 2011).  
It is, therefore, important to distinguish among the different reciprocal dynamics related to these 
child behavior issues.  Only two transactional studies (Jaffee & Poulton, 2006; Nicholson et al., 
2011) have compared the mutual influence between mothers’ internalizing symptoms and 
children’s internalizing and externalizing symptoms.  Both, however, estimated two separate 
models for maternal depressive symptoms and the relationship with children’s internalizing and 
externalizing behaviors rather than estimating one three-way model to more accurately represent 
the dynamics among constructs.  Consequently, it is particularly noteworthy that the current 
study found significant transactional effects more consistently in the relationship between 
maternal depressive symptoms and children’s externalizing behavior than it did between 
maternal depressive symptoms and children’s internalizing behavior over time.    
The fourth and final distinction of the current study was the use of three advanced 
statistical techniques in the structural equation modeling framework to explore the ongoing 
transactional dynamic between maternal and child functioning, as well as moderators within the 
dynamic.  Based on a previous study by Choe, Shaw et al. (2014), the current study used (a) a 
LGC model to estimate how change in maternal depression was interrelated with change in child 
problem behaviors over time, and (b) a fully ARCL model to estimate the direction, timing, and 
magnitude of these reciprocal effects over time.  However, the study added a new dimension to 
the transactional literature by exploring the moderating effect of maternal depressive symptom 
class as identified by a LCA.   
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Limitations of the Current Study 
Several limitations qualify the findings in this study.  First, the current study was limited 
to maternal reports of both mothers’ depressive symptoms and children’s problem behavior.  
This increases the risk of shared informant variance that may be interpreted as shared symptom 
variance.  Although the structural equation models accounted for systematic measurement error, 
the study was limited to maternal reports of her own well-being and her children’s behavior.  
Some contend that mothers experiencing depression are negatively biased in their assessment of 
their children’s behavior (Goodman et al., 2011; Najman et al., 2001), but despite these potential 
biases, recent studies show corroboration between maternal and independents reports of child 
behavior (Choe, Shaw et al., 2014; Gross, Shaw, & Moilanen, 2008), and even increased 
maternal sensitivity to third-party observed child misbehaviors (Allen et al., 2010).  
 Second, effect sizes in the bidirectional models were relatively small. Small estimated 
cross-lagged pathways are not unusual in longitudinal autoregressive models, as the 
autoregressive pathways controls for the stability of each dimension over time. Nevertheless, the 
cross-lagged effects are still meaningful (for greater detail see the recent statistical paper by 
Adachi & Willoughby, 2015).  There are other factors that may also contribute to the small 
magnitude of effect size.  Not all time intervals between measurement occasions were equal and 
some gaps were larger than others.  For example, between sixth grade and the 15-year follow-up, 
there was a 3-year gap; the magnitude of the effect could have been reduced due to the distance 
between measurement occasions.   
 Third, the current study did not explore any mechanisms through which mother impacts 
child and child impacts mother in the transactional dynamic.  Two recent studies by Choe and 
colleagues (Choe, Olson, & Sameroff, 2014; Choe, Shaw et al., 2014) investigated the mediating 
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effect of children’s inhibitory and effortful control in the transactional model between maternal 
and child functioning—thus offering a glimpse of what factors might transmit risk between 
maternal depression and child problem behavior. 
Fourth, although the current study increased the longitudinal scope under analysis beyond 
any previous research, the extension into late adolescence would be valuable to show changes in 
the mother–child transactional dynamic from toddlerhood to emerging adulthood.  Much of the 
adolescent literature points to increased stress in the mother–child dyadic system as teenagers 
gain more autonomy and the freedom to make mistakes with greater consequences (Allen et al., 
2010).  Unfortunately, the current study ends just as these behaviors begin to emerge.  A study 
that spans from child age 2 to child age 18 would add greatly to our understanding of the 
transactional dynamic between mothers and children. 
Future Directions 
As was previously discussed, children showed a heightened vulnerability to the effects of 
maternal depression in middle childhood, particularly when mothers were experiencing elevated 
levels of depressive symptoms. These findings suggest that children’s vulnerability to maternal 
depression with regard to child internalizing behaviors may be most salient in middle childhood.  
As children age and engage in a wider social sphere through school and other activities, the set 
goal of the attachment system shifts away from the need for physical proximity toward an 
expectation of parental availability (Bowlby, 1969).  In this context, availability means the 
degree to which the child feels the attachment figure is communicative, responsive, and 
physically accessible when called upon (Kerns, Aspelmeier, Gentzler, & Grabill, 2001).  
Depressed mothers are often interpersonally withdrawn from their children, offering less 
sensitivity, responsiveness, and positive regard (Burke, 2003; Cohn & Tronick, 1987; Cummings 
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& Davies, 1994; DeMulder & Radke-Yarrow, 1991).  Thus, children with a propensity to 
internalize may be more sensitive to mothers’ depressive symptomology in middle childhood 
when the gains in social-emotional development serve to illuminate the caregiving deficiencies 
associated with depressed mothers.  Then, during the transition to adolescence—when teenagers 
achieve greater autonomy (Allen & Land, 1999), find more support in their peers (Baumrind, 
2005), and become more likely to experience their own bouts of depression (Heneghan et al., 
2013; Thapar, Collishaw, Pine, & Thapar, 2012)—the effect of maternal depression diminishes 
and the child internalizing effect increases.  Further studies will need to test these hypotheses.    
Another possible direction for future research is to consider the extent to which the 
mother or child effect in the transactional model is mediated by the quality of the mother’s 
marital relationship.  One interesting finding to emerge from this current study was that, after 
controlling for the effects of family income and maternal ethnicity, being married was associated 
with increases in maternal depressive symptoms and child maladaptive behaviors.  Although a 
large body of literature points to marriage as a psychological protective factor, previous research 
has also demonstrated meaningful gender differences in the association between marriage and 
depression.  Studies show marriage to be more protective of men’s well-being than women’s 
(Whisman, Weinstock, & Tolejko, 2006), and women are more sensitive to the negative effects 
of marital distress than men (Proulx, Helms, & Buehler, 2007).  Given the unusual link between 
marriage and both maternal depression and child problem behavior in the current study, further 
investigation of how the quality of marital (cohabiting) relationship might mediate this 




Findings from the current study not only advance our empirical understanding of the 
relationship between mother and child psychological functioning, but also have implications for 
state and federal policies with regard to screens for maternal depression.  The American 
Academy of Pediatrics recommends that pediatricians screen for maternal depression at regular 
intervals during an infant’s pediatric well-visit check-ups (Tanski, Garfunkel, Duncan, & 
Weitzman, 2010).  Results from the current study suggest that the maternal effect of depression 
has particular predictive power with regard to children’s problem behaviors in toddlerhood and 
middle childhood.  Extending screens for maternal depression beyond infancy may identify 
mothers who continue to face psychological struggles and protect children who, in middle 
childhood, show unique vulnerability to the negative effects of their mothers’ symptoms.  
Although the Affordable Care Act for Medicaid-eligible adults has included adult depression 
screens as one of the 35 health care quality measures required, reporting this measure remains 
voluntary for state Medicaid programs (Howell, Golden, & Beardslee, 2013).  Continued 
psychological support for mothers is necessary in those often overlooked years of middle 
childhood when depressed mothers have a notable impact on children’s externalizing and 
internalizing behaviors.  
What is more, children’s problem behaviors—especially externalizing behaviors—have 
been shown to be risk factor for future increases in maternal depression.  Consequently, risk for 
depression in mothers might be mitigated by the implementation of basic parenting instruction 
for mothers with children who are prone to aggression, inattention, or disruptive behavior.  
Hospitals like Mt. Sinai in the City of New York have begun to develop parenting centers not 
only to instruct up-and-coming pediatricians on evidenced-based approaches to child 
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development, but also to offer greater parenting services to mothers who are often under 
resourced and overwhelmed by their children’s behavior.  If anything, the current study has 
empirically de monstrated that children’s behavior, particularly when externalized, can serve as a 
risk factor for maternal depressive symptoms.   Evidence-based parenting programs, such as 
those from the Yale Parenting Center (Kazdin, 2013), help to prevent the learned helplessness 
and likely use of corporal punishment that are often the result of repeated failed attempts to curb 
difficult child behavior by establishing greater self-efficacy and competence in everyday 
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Descriptive Statistics and Cronbach’s Alpha for the CESD (Non-Top Coded and Top-Coded) 
Variables α Ma SDa Skewa Kurtosisa Mb SDb Skewb Kurtosisb 
Twenty-Four Months .91 9.32 8.55 1.60 2.94 9.20 8.12 1.32 1.33 
Thirty-Six Months .90 9.12 8.27 1.53 2.79 9.01 7.89 1.24 1.10 
Fifty-Four Months .90 9.80 8.66 1.44 2.35 9.69 8.30 1.17 0.82 
Grade 1 .91 8.28 8.34 1.50 2.24 8.20 8.06 1.31 1.19 
Grade 3 .91 8.90 8.58 1.44 2.30 8.33 8.32 1.25 0.99 
Grade 5 .90 8.73 8.46 1.57 2.78 8.62 8.07 1.29 1.17 
Grade 6 .91 8.91 8.72 1.45 2.03 8.85 8.49 1.28 1.09 
Year 15 .92 10.28 9.66 1.45 2.06 10.19 9.33 1.26 1.00 










Descriptive Statistics and Cronbach’s Alpha for the CBCL Subscales (Non-Top Coded and Top-Coded) 
Variables α Ma SDa Skewa Kurtosisa Mb SDb Skewb Kurtosisb 
34 months          
Externalizing .78 5.45 3.48 .77 0.59 5.42 3.37 0.57 −0.262 
Internalizing .62 1.27 1.43 1.96 5.80 1.24 1.31 1.39 1.98 
36 months          
Externalizing .81 5.33 3.45 0.67 0.31 5.30 3.37 0.51 −0.31 
Internalizing .65 1.53 1.54 1.59 4.06 1.51 1.45 1.12 0.97 
54 months          
Externalizing .82 4.02 3.32 1.07 1.29 3.99 3.21 0.86 0.31 
Internalizing .63 1.75 1.71 1.40 2.57 1.73 1.64 1.10 0.85 
Grade 1          
Externalizing .84 3.11 3.25 1.64 3.51 3.06 3.07 1.28 1.36 
Internalizing .65 1.79 1.79 1.60 4.56 1.76 1.68 1.06 0.79 
Grade 3          
Externalizing .81 2.76 2.88 1.36 1.94 2.74 2.80 1.16 0.80 
Internalizing .71 1.86 1.96 1.48 3.56 1.85 1.89 1.13 0.80 
Grade 5          
Externalizing .81 2.33 2.77 1.57 2.70 2.30 2.67 1.31 1.14 
Internalizing .71 1.98 2.02 1.35 2.42 1.96 1.95 1.06 0.68 
Grade 6          
Externalizing .80 2.14 2.67 1.81 3.96 2.11 2.55 1.49 1.73 
Internalizing .73 1.86 2.11 1.77 4.16 1.83 1.99 1.39 1.75 
15 years          
Externalizing .82 1.85 2.65 2.38 7.95 1.80 2.43 1.72 2.73 
Internalizing .75 1.83 2.06 1.44 2.09 1.81 2.01 1.27 1.11 








Number of Cases Top-Coded for CES-D and CBCL 
Variables Total n n Top-Coded % Top-Coded 
CES Depression 24 1,106 25 2.3 
CES Depression 36 1,152 22 1.9 
CES Depression 54 1,040 17 1.6 
CES Depression G1 972 15 1.5 
CES Depression G3 955 15 1.6 
CES Depression G5 947 15 1.6 
CES Depression G6 938 14 1.5 
CES Depression Y15 883 15 1.7 
Internalizing 24m 1,182 29 2.5 
Internalizing 36m 1,135 25 2.2 
Internalizing 54m 1,019 17 1.7 
Internalizing G1 997 17 1.7 
Internalizing G3 971 10 1.0 
Internalizing G5 969 9 0.9 
Internalizing G6 968 12 1.2 
Internalizing Y15 922 15 1.6 
Externalizing 24m 1,182 25 2.1 
Externalizing 36m 1,134 12 1.1 
Externalizing 54m 1,019 18 1.8 
Externalizing G1 997 10 1.0 
Externalizing G3 971 14 1.4 
Externalizing G5 971 7 0.7 
Externalizing G6 969 19 2.0 
Externalizing Y15 922 11 1.2 


















Figure A1.  Selection process for study participants.   
1364 Eligible dyads in the NICHD SECCYD 
178 Excluded dyads due to missing data 
 108 with no valid data 
 66 with no valid CBCL data 
 4 with no valid CES-D data 
 
1186 Eligible dyads in the NICHD SECCYD 
with available data 
 
7 Multivariate outliers excluded 
 









Pearson Correlations Between the CESD and CBCL Subscales (Non-Top Coded Data) 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1. CES Depression 24 —  
                      
2. CES Depression 36 .55*** — 
                     
3. CES Depression 54 .51*** .53*** — 
                    
4. CES Depression G1 .51*** .48*** .53*** — 
                   
5. CES Depression G3 .44*** .41*** .46*** .52*** — 
                  
6. CES Depression G5 .48*** .43*** .47*** .48*** .58*** — 
                 
7. CES Depression G6 .42*** .43*** .43*** .46*** .45*** .57*** — 
                
8. CES Depression Y15 .42*** .40*** .37*** .45*** .47*** .46*** .46*** — 
               
9. Externalizing 24 .24*** .27*** .20*** .23*** .22*** .24*** .22*** .23*** — 
              
10. Internalizing 24 .21*** .20*** .18*** .16*** .18*** .13*** .14*** .15*** .28*** — 
             
11. Externalizing 36 .30*** .33*** .24*** .26*** .31*** .31*** .25*** .23*** .67*** .22*** — 
            
12. Internalizing 36 .21*** .29*** .21*** .20*** .17*** .19*** .19*** .15*** .21*** .53*** .27*** — 
           
13. Externalizing 54 .27*** .29*** .27*** .29*** .28*** .30*** .23*** .25*** .53*** .20*** .65*** .20*** — 
          
14. Internalizing 54 .12*** .22*** .15*** .16*** .21*** .20*** .14*** .13*** .21*** .36*** .22*** .51*** .30*** — 
         
15. Externalizing G1 .27*** .28*** .27*** .30*** .28*** .26*** .23*** .25*** .44*** .17*** .56*** .16*** .67*** .18*** — 
        
16. Internalizing G1 .17*** .23*** .18*** .26*** .21** .20*** .17*** .19*** .19*** .35*** .24*** .44*** .27*** .57*** .33*** — 
       
17. Externalizing G3 .24*** .25*** .22*** .29*** .31*** .26*** .26*** .25*** .44*** .17*** .54*** .15*** .60*** .15*** .71*** .23*** — 
      
18. Internalizing  G3 .17*** .21*** .13** .25*** .25*** .21*** .22*** .21*** .22*** .24*** .23*** .32*** .25*** .45*** .22*** .57*** .34*** — 
     
19. Externalizing G5 .24*** .23*** .20*** .24*** .30*** .29*** .22*** .19*** .35*** .10** .45*** .12*** .53*** .17*** .64*** .27*** .71*** .25*** —  
   
20. Internalizing G5 .15*** .23*** .17*** .22*** .26*** .29*** .23*** .27*** .19*** .22*** .23*** .30*** .30*** .44*** .27*** .57*** .29*** .61*** .42*** —  
  
21. Externalizing G6 .21*** .19*** .18*** .25*** .26*** .27*** .28*** .22*** .37*** .10** .43*** .10** .52*** .15*** .62*** .22*** .70*** .25*** .78*** .33*** —  
 
22. Internalizing G6 .14*** .20*** .15*** .24*** .21*** .23*** .24*** .23*** .18*** .19*** .18*** .24*** .27*** .35*** .25*** .50*** .26*** .58*** .32*** .65*** .38*** —  
23. Externalizing Y15 .21*** .18*** .17*** .23*** .26*** .27*** .26*** .32*** .35*** .15*** .38*** .13*** .43*** .13*** .51*** .18*** .60*** .22*** .62*** .30*** .66*** .27*** — 
24. Internalizing Y15 .13*** .21*** .16*** .19*** .19*** .24*** .21*** .25*** .23*** .21*** .21*** .25*** .23*** .33*** .23*** .53*** .23*** .52*** .31*** .59*** .30*** .59*** .44*** 









Pearson Correlations Between the CESD and CBCL Subscales (Top-Coded Data) 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
1. CES Depression 24 — 
                        
2. CES Depression 36 .47*** — 
                       
3. CES Depression 54 .45*** .46*** — 
                      
4. CES Depression G1 .37*** .37*** .46*** — 
                     
5. CES Depression G3 .35*** .40*** .42*** .47*** — 
                    
6. CES Depression G5 .39*** .36*** .42*** .41*** .48*** — 
                   
7. CES Depression G6 .30*** .36*** .34*** .36*** .36*** .46*** — 
                  
8. CES Depression Y15 .29*** .31*** .28*** .38*** .36*** .35*** .34*** — 
                 
9. Externalizing 24 .19*** .23*** .18*** .19*** .20*** .20*** .14*** .13*** — 
                
10. Internalizing 24 .13*** .15*** .17*** .10** .16*** .08* .09* .06 .23*** — 
               
11. Externalizing 36 .24*** .30*** .21*** .19*** .28*** .24*** .19*** .14*** .64*** .18*** — 
              
12. Internalizing 36 .19*** .21*** .20*** .14*** .13*** .10** .16*** .10** .14*** .47*** .26*** — 
             
13. Externalizing 54 .15*** .17*** .22*** .17*** .20*** .20*** .16*** .13*** .47*** .12*** .59*** .15*** — 
            
14. Internalizing 54 .05 .14*** .14*** .12** .16*** .10** .06 .07 .17*** .33*** .18*** .40*** .25*** — 
           
15. Externalizing G1 .17*** .21*** .24*** .20*** .20*** .20*** .18*** .11** .38*** .13*** .51*** .15*** .61*** .16*** — 
          
16. Internalizing G1 .03 .14*** .10** .13*** .12** .10* .050 .10** .13*** .28*** .19*** .38*** .17*** .51*** .25*** — 
         
17. Externalizing G3 .16*** .18*** .14*** .17*** .21*** .15*** .20*** .10** .36*** .12** .47*** .13*** .52*** .13** .64*** .19*** — 
        
18. Internalizing  G3 .08* .12** .13** .15** .16** .09* .14** .10** .16*** .16*** .22*** .26*** .17*** .36*** .18*** .49*** .30*** — 
       
19. Externalizing G4 .15*** .17*** .16*** .14*** .22*** .24*** .19*** .11** .33*** .10** .40** .08* .48** .12** .62*** .16*** .73*** .23*** — 
      
20. Internalizing G4 .08* .14*** .10** .14*** .17*** .16*** .08* .11** .16*** .17*** .17*** .24*** .15*** .35*** .15*** .48*** .25*** .59*** .33*** — 
     
21. Externalizing G5 .19*** .13** .14*** .16*** .19*** .23*** .18*** .10** .29*** .07 .39*** .09* .44*** .12** .55*** .18*** .67*** .20*** .67*** .23*** — 
    
22. Internalizing G5 .07 .14*** .11** .13** .17*** .20*** .13** .16*** .13*** .17*** .19*** .20*** .21*** .35*** .20*** .51*** .26*** .55*** .27*** .64*** .37*** — 
   
23. Externalizing G6 .12** .12** .09* .12** .15*** .21*** .23*** .06 .28*** .03 .36*** .04 .46*** .10* .52*** .10** .63*** .18*** .62*** .18*** .71*** .23*** — 
  
24. Internalizing G6 .07 .08* .08* .10** .12** .11** .13*** .08* .07* .15*** .14*** .17*** .18*** .28*** .17*** .44*** .21*** .49*** .19*** .52*** .25*** .59*** .26*** — 
 
25. Externalizing Y15 .16*** .09* .13** .14*** .17*** .23*** .19*** .20*** .31*** .05 .37*** .08* .40*** .13** .41*** .11** .51*** .18*** .50*** .22*** .55*** .27*** .56*** .21*** — 
26. Internalizing Y15 .10* .11** .14*** .10* .15*** .19*** .17*** .16*** .19*** .19*** .22*** .23*** .15*** .27*** .14*** .35*** .17*** .46*** .13*** .44*** .22*** .48*** .18*** .46*** .40*** 


























Figure A4.  Comparison of the transactional pathways between maternal depressive symptoms and daughter internalizing behaviors 
without covariates.   







Figure A5.  Comparison of the transactional pathways between maternal depressive symptoms and daughter externalizing behaviors 
without covariates.  Grey bar = nonsignificant 𝛽.   







Figure A6.  Comparison of the transactional pathways between maternal depressive symptoms and son internalizing behaviors without 
covariates.  Grey bar = nonsignificant 𝛽.   








Figure A7.  Comparison of the transactional pathways between maternal depressive symptoms and son externalizing behaviors 
without covariates.  







Figure A8.  Maternal depressive symptoms effect on child internalizing behavior by gender without covariates.  







Figure A9. Maternal depressive symptoms effect on child externalizing behavior by gender without covariates. Grey bar = 
nonsignificant 𝛽.   








Figure A10.  Child internalizing on maternal depressive symptoms by gender without covariates.  Grey bar = nonsignificant.  








Figure A11.  Child externalizing on maternal depressive symptoms by gender without covariates.  Grey bar = nonsignificant 𝛽.  







Figure A12.  Comparison of the transactional pathways between maternal depressive symptoms and child internalizing behaviors 
(stable non-depressive symptom mothers without covariates).  







Figure A13.  Comparison of the transactional pathways between maternal depressive symptoms and child externalizing behaviors 
(stable non-depressive symptom mothers without covariates).  








Figure A14.  Comparison of the transactional pathways between maternal depressive symptoms and child internalizing behaviors 
(chronic elevated depressive symptom mothers without covariates).  







Figure A15.  Comparison of the transactional pathways between maternal depressive symptoms and child externalizing behaviors 
(chronic elevated depressive symptom mothers without covariates). 













Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (All Dyads) 
IV DV B SEB 𝛽 p 
Child Gender
a CESD 24m 3.753 0.378 0.203 *** 
Child Gender CESD 36m 0.889 0.317 0.051 .005 
Child Gender CESD 54m 0.759 0.357 0.041 .034 
Child Gender CESD G1 0.622 0.342 0.035 .069 
Child Gender CESD G3 1.623 0.355 0.09 *** 
Child Gender CESD G5 0.938 0.343 0.053 .006 
Child Gender CESD G6 1.149 0.354 0.063 .001 
Child Gender CESD 15y 1.676 0.441 0.082 *** 
Child First Born CESD 24m 1.488 0.497 0.080 .003 
Child First Born CESD 36m 0.251 0.395 0.014 .525 
Child First Born CESD 54m 0.093 0.453 0.005 .838 
Child First Born CESD G1 0.25 0.438 0.014 .568 
Child First Born CESD G3 −0.652 0.458 −0.036 .154 
Child First Born CESD G5 0.892 0.439 0.050 .042 
Child First Born CESD G6 −0.224 0.455 −0.012 .623 
Child First Born CESD 15y 0.189 0.562 0.009 .736 
Mom Minority Status
b CESD 24m 2.589 0.728 0.102 *** 
Mom Minority Status CESD 36m −0.274 0.583 −0.011 .639 
Mom Minority Status CESD 54m 2.646 0.659 0.104 *** 
Mom Minority Status CESD G1 0.565 0.643 0.023 .380 
Mom Minority Status CESD G3 0.996 0.673 0.040 .139 
Mom Minority Status CESD G5 0.657 0.645 0.027 .308 
Mom Minority Status CESD G6 1.700 0.666 0.067 .011 
Mom Minority Status CESD 15y 0.699 0.832 0.025 .401 
Total Family Income (24m) CESD 24m −2.822 0.278 −0.307 *** 
Total Family Income (24m) CESD 36m −0.651 0.234 −0.074 .005 
Total Family Income (24m) CESD 54m −1.42 0.263 −0.154 *** 
Total Family Income (24m) CESD G1 −0.781 0.257 −0.089 .002 
Total Family Income (24m) CESD G3 −0.859 0.269 −0.095 .001 
Total Family Income (24m) CESD G5 −0.892 0.258 −0.101 *** 
Total Family Income (24m) CESD G6 −1.139 0.265 −0.124 *** 
Total Family Income (24m) CESD 15y −1.509 0.331 −0.148 *** 
Living w/ Partner (24m)
c CESD 24m 2.529 0.624 0.094 *** 
Living w/ Partner (24m) CESD 36m 0.945 0.519 0.037 .069 
Living w/ Partner (24m) CESD 54m 2.291 0.589 0.085 *** 
Living w/ Partner (24m) CESD G1 0.86 0.574 0.034 .134 
Living w/ Partner (24m) CESD G3 1.145 0.599 0.044 .056 
Living w/ Partner (24m) CESD G5 1.217 0.575 0.047 .034 
Living w/ Partner (24m) CESD G6 1.353 0.591 0.051 .022 
Living w/ Partner (24m) CESD 15y 2.363 0.731 0.080 .001 
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Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compares all ethnic minorities to 





Standardized Estimates (𝛽s) of Time-Invariant Covariates on Child EXT (All Dyads) 
IV DV B SEB 𝛽 p 
Child Gender
a
 EXT 24m 1.399 0.159 0.178 *** 
Child Gender EXT 36m 0.217 0.118 0.027 .065 
Child Gender EXT 54m −0.059 0.121 −0.008 .624 
Child Gender EXT G1 −0.137 0.116 −0.020 .236 
Child Gender EXT G3 0.038 0.097 0.006 .699 
Child Gender EXT G5 0.04 0.096 0.007 .674 
Child Gender EXT G6 0.053 0.083 0.010 .521 
Child Gender EXT 15y 0.065 0.102 0.012 .522 
Child First Born EXT 24m 0.680 0.209 0.086 .001 
Child First Born EXT 36m 0.113 0.148 0.014 .443 
Child First Born EXT 54m −0.108 0.154 −0.015 .484 
Child First Born EXT G1 −0.137 0.148 −0.020 .356 
Child First Born EXT G3 0.244 0.125 0.039 .051 
Child First Born EXT G5 −0.033 0.122 −0.006 .785 
Child First Born EXT G6 0.04 0.106 0.007 .705 
Child First Born EXT 15y 0.193 0.130 0.036 .137 
Mom Minority Status
b EXT 24m 1.668 0.306 0.154 *** 
Mom Minority Status EXT 36m −0.046 0.218 −0.004 .833 
Mom Minority Status EXT 54m −0.038 0.224 −0.004 .865 
Mom Minority Status EXT G1 0.245 0.218 0.025 .261 
Mom Minority Status EXT G3 0.159 0.183 0.019 .386 
Mom Minority Status EXT G5 −0.121 0.179 −0.015 .501 
Mom Minority Status EXT G6 0.039 0.156 0.005 .804 
Mom Minority Status EXT 15y −0.119 0.192 −0.016 .534 
Total Family Income (24m) EXT 24m −1.071 0.117 −0.272 *** 
Total Family Income (24m) EXT 36m −0.175 0.087 −0.044 .045 
Total Family Income (24m) EXT 54m −0.093 0.089 −0.026 .297 
Total Family Income (24m) EXT G1 −0.38 0.086 −0.109 *** 
Total Family Income (24m) EXT G3 −0.2 0.073 −0.065 .006 
Total Family Income (24m) EXT G5 −0.085 0.071 −0.030 .228 
Total Family Income (24m) EXT G6 −0.128 0.062 −0.047 .038 
Total Family Income (24m) EXT 15y −0.06 0.076 −0.022 .431 
Living w/ Partner (24m)
c
 EXT 24m 2.864 0.262 0.250 *** 
Living w/ Partner (24m) EXT 36m 0.666 0.191 0.057 *** 
Living w/ Partner (24m) EXT 54m 0.501 0.200 0.047 .012 
Living w/ Partner (24m) EXT G1 0.501 0.192 0.049 .009 
Living w/ Partner (24m) EXT G3 0.516 0.162 0.057 .001 
Living w/ Partner (24m) EXT G5 0.221 0.158 0.026 .162 
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Living w/ Partner (24m) EXT G6 0.142 0.138 0.018 .304 
Living w/ Partner (24m) EXT 15y 0.168 0.731 0.021 .319 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard error 
for unstandardized estimate; 𝛽 = standardized estimate.  
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 





Standardized Estimates (𝛽s) of Time-Invariant Covariates on Child INT (All Dyads) 
IV DV B SEB 𝛽 p 
Child Gender
a
 INT 24m 0.360 0.062 0.122 *** 
Child Gender INT 36m 0.109 0.060 0.033 .071 
Child Gender INT 54m 0.130 0.070 0.036 .064 
Child Gender INT G1 0.098 0.069 0.026 .156 
Child Gender INT G3 0.122 0.077 0.030 .112 
Child Gender INT G5 0.133 0.077 0.032 .085 
Child Gender INT G6 0.183 0.078 0.043 .019 
Child Gender INT 15y 0.233 0.082 0.056 .005 
Child First Born INT 24m 0.254 0.081 0.086 .002 
Child First Born INT 36m 0.357 0.075 0.108 *** 
Child First Born INT 54m 0.146 0.089 0.040 .101 
Child First Born INT G1 0.079 0.088 0.021 .373 
Child First Born INT G3 0.156 0.099 0.038 .115 
Child First Born INT G5 0.231 0.099 0.055 .019 
Child First Born INT G6 −0.055 0.100 −0.013 .579 
Child First Born INT 15y 0.35 0.105 0.083 *** 
Mom Minority Status
b INT 24m 0.38 0.118 0.094 .001 
Mom Minority Status INT 36m 0.087 0.111 0.019 .432 
Mom Minority Status INT 54m −0.201 0.130 −0.041 .12 
Mom Minority Status INT G1 −0.174 0.131 −0.034 .184 
Mom Minority Status INT G3 −0.145 0.146 −0.026 .319 
Mom Minority Status INT G5 −0.247 0.145 −0.043 .089 
Mom Minority Status INT G6 −0.297 0.147 −0.051 .042 
Mom Minority Status INT 15y −0.233 0.155 −0.041 .132 
Total Family Income (24m) INT 24m −0.300 0.045 −0.204 *** 
Total Family Income (24m) INT 36m 0.027 0.045 0.017 .541 
Total Family Income (24m) INT 54m 0.045 0.052 0.025 .383 
Total Family Income (24m) INT G1 −0.106 0.052 −0.057 .042 
Total Family Income (24m) INT G3 0.012 0.058 0.006 .841 
Total Family Income (24m) INT G5 −0.047 0.058 −0.023 .416 
Total Family Income (24m) INT G6 −0.019 0.058 −0.009 .751 
Total Family Income (24m) INT 15y −0.025 0.062 −0.012 .68 
Living w/ Partner (24m)
c
 INT 24m 0.581 0.102 0.136 *** 
Living w/ Partner (24m) INT 36m 0.193 0.099 0.040 .051 
Living w/ Partner (24m) INT 54m 0.294 0.116 0.056 .011 
173 
 
Living w/ Partner (24m) INT G1 0.247 0.116 0.045 .034 
Living w/ Partner (24m) INT G3 0.305 0.129 0.052 .019 
Living w/ Partner (24m) INT G5 0.290 0.129 0.048 .024 
Living w/ Partner (24m) INT G6 0.190 0.130 0.031 .143 
Living w/ Partner (24m) INT 15y 0.137 0.136 0.022 .315 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard error 
for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 







Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Daughter Dyads) 
IV DV B SEB 𝛽 p 
Child First Born CESD 24m 2.555 0.71 0.136 *** 
Child First Born CESD 36m 0.69 0.578 0.036 .232 
Child First Born CESD 54m −0.161 0.596 −0.009 .788 
Child First Born CESD G1 0.633 0.586 0.035 .280 
Child First Born CESD G3 −0.838 0.635 −0.044 .187 
Child First Born CESD G5 1.136 0.601 0.063 .059 
Child First Born CESD G6 −0.075 0.643 −0.004 .907 
Child First Born CESD 15y 0.277 0.789 0.013 .726 
Mom Ethnic Minority Status
a CESD 24m 3.169 0.977 0.128 .001 
Mom Ethnic Minority Status CESD 36m −0.515 0.801 −0.021 .520 
Mom Ethnic Minority Status CESD 54m 2.545 0.812 0.106 .002 
Mom Ethnic Minority Status CESD G1 0.328 0.807 0.014 .685 
Mom Ethnic Minority Status CESD G3 1.739 0.875 0.07 .047 
Mom Ethnic Minority Status CESD G5 0.55 0.836 0.023 .511 
Mom Ethnic Minority Status CESD G6 1.742 0.879 0.069 .048 
Mom Ethnic Minority Status CESD 15y 2.151 1.095 0.077 .049 
Total Family Income (24m) CESD 24m −3.616 0.396 −0.391 *** 
Total Family Income (24m) CESD 36m −0.593 0.348 −0.064 .088 
Total Family Income (24m) CESD 54m −1.43 0.349 −0.159 *** 
Total Family Income (24m) CESD G1 −0.877 0.348 −0.098 .012 
Total Family Income (24m) CESD G3 −1.051 0.375 −0.112 .005 
Total Family Income (24m) CESD G5 −1.341 0.358 −0.152 *** 
Total Family Income (24m) CESD G6 −0.844 0.38 −0.089 .026 
Total Family Income (24m) CESD 15y −1.419 0.471 −0.136 .003 
Living w/ Partner (24m)
b CESD 24m 7.988 0.52 0.297 *** 
Living w/ Partner (24m) CESD 36m 1.6 0.584 0.059 .006 
Living w/ Partner (24m) CESD 54m 3.161 0.595 0.121 *** 
Living w/ Partner (24m) CESD G1 0.982 0.58 0.038 .091 
Living w/ Partner (24m) CESD G3 3.24 0.59 0.119 *** 
Living w/ Partner (24m) CESD G5 2.877 0.577 0.112 *** 
Living w/ Partner (24m) CESD G6 2.648 0.607 0.097 *** 
Living w/ Partner (24m) CESD 15y 4.59 0.75 0.151 *** 
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Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 








Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Daughter Dyads) 
IV DV B SEB 𝛽 (p 
Child First Born EXT 24m 1.017 0.302 0.123 *** 
Child First Born EXT 36m 0.045 0.215 0.006 .833 
Child First Born EXT 54m −0.151 0.209 −0.021 .470 
Child First Born EXT G1 −0.047 0.181 −0.007 .797 
Child First Born EXT G3 0.165 0.161 0.029 .305 
Child First Born EXT G5 −0.003 0.164 −0.001 .986 
Child First Born EXT G6 0.083 0.148 0.015 .575 
Child First Born EXT 15y 0.061 0.186 0.011 .744 
Mom Ethnic Minority Status
a EXT 24m 2.256 0.416 0.209 *** 
Mom Ethnic Minority Status EXT 36m 0.279 0.298 0.027 .350 
Mom Ethnic Minority Status EXT 54m −0.005 0.285 −0.001 .986 
Mom Ethnic Minority Status EXT G1 0.408 0.249 0.048 .102 
Mom Ethnic Minority Status EXT G3 0.07 0.222 0.009 .752 
Mom Ethnic Minority Status EXT G5 −0.045 0.228 −0.006 .842 
Mom Ethnic Minority Status EXT G6 −0.091 0.202 −0.013 .653 
Mom Ethnic Minority Status EXT 15y 0.021 0.259 0.003 .934 
Total Family Income (24m) EXT 24m −1.313 0.169 −0.325 *** 
Total Family Income (24m) EXT 36m −0.275 0.130 −0.07 .034 
Total Family Income (24m) EXT 54m −0.148 0.123 −0.042 .229 
Total Family Income (24m) EXT G1 −0.147 0.108 −0.046 .173 
Total Family Income (24m) EXT G3 −0.248 0.095 −0.087 .009 
Total Family Income (24m) EXT G5 −0.173 0.097 −0.065 .077 
Total Family Income (24m) EXT G6 −0.19 0.087 −0.07 .030 
Total Family Income (24m) EXT 15y 0.004 0.111 0.001 .972 
Living w/ Partner (24m)
b EXT 24m 4.52 0.221 0.385 *** 
Living w/ Partner (24m) EXT 36m 1.247 0.217 0.109 *** 
Living w/ Partner (24m) EXT 54m 0.358 0.209 0.035 .086 
Living w/ Partner (24m) EXT G1 −0.051 0.179 −0.006 .777 
Living w/ Partner (24m) EXT G3 0.628 0.150 0.076 *** 
Living w/ Partner (24m) EXT G5 0.241 0.157 0.031 .126 
Living w/ Partner (24m) EXT G6 0.119 0.140 0.015 .393 
Living w/ Partner (24m) EXT 15y 0.252 0.177 0.032 .154 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 









Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Daughter Dyads) 
IV DV B SEB 𝛽 Sig. (p) 
Child First Born INT 24m 0.398 0.119 0.129 *** 
Child First Born INT 36m 0.405 0.111 0.118 *** 
Child First Born INT 54m 0.168 0.126 0.044 0.184 
Child First Born INT G1 0.185 0.119 0.051 0.120 
Child First Born INT G3 0.108 0.138 0.026 0.434 
Child First Born INT G5 0.422 0.140 0.099 0.003 
Child First Born INT G6 −0.101 0.141 −0.024 0.473 
Child First Born INT 15y 0.465 0.147 0.106 0.002 
Mom Ethnic Minority Statusa
a INT 24m 0.43 0.164 0.107 0.009 
Mom Ethnic Minority Status INT 36m 0.127 0.154 0.028 0.411 
Mom Ethnic Minority Status INT 54m −0.082 0.172 −0.017 0.632 
Mom Ethnic Minority Status INT G1 −0.122 0.164 −0.026 0.459 
Mom Ethnic Minority Status INT G3 −0.239 0.190 −0.044 0.209 
Mom Ethnic Minority Status INT G5 −0.317 0.195 −0.057 0.104 
Mom Ethnic Minority Status INT G6 −0.094 0.193 −0.017 0.627 
Mom Ethnic Minority Status INT 15y −0.115 0.204 −0.02 0.572 
Total Family Income (24m) INT 24m -0.297 0.066 −0.197 *** 
Total Family Income (24m) INT 36m 0.017 0.067 0.01 0.799 
Total Family Income (24m) INT 54m 0.079 0.074 0.043 0.283 
Total Family Income (24m) INT G1 −0.05 0.071 −0.028 0.483 
Total Family Income (24m) INT G3 −0.023 0.082 −0.011 0.781 
Total Family Income (24m) INT G5 −0.068 0.083 −0.032 0.415 
Total Family Income (24m) INT G6 −0.048 0.084 −0.023 0.565 
Total Family Income (24m) INT 15y 0.087 0.088 0.04 0.321 
Living w/ Partner (24m)
b INT 24m 1.101 0.087 0.251 *** 
Living w/ Partner (24m) INT 36m 0.308 0.113 0.063 0.006 
Living w/ Partner (24m) INT 54m 0.32 0.126 0.059 0.011 
Living w/ Partner (24m) INT G1 0.391 0.118 0.075 *** 
Living w/ Partner (24m) INT G3 0.478 0.128 0.081 *** 
Living w/ Partner (24m) INT G5 0.533 0.135 0.088 *** 
Living w/ Partner (24m) INT G6 0.574 0.133 0.095 *** 
Living w/ Partner (24m) INT 15y 0.329 0.140 0.052 0.019 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 








Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Son Dyads) 
IV DV B SEB 𝛽 p 
Child First Born CESD 24m 2.322 0.724 0.116 .001 
Child First Born CESD 36m 0.169 0.531 0.009 .750 
Child First Born CESD 54m 0.585 0.674 0.029 .386 
Child First Born CESD G1 0.22 0.637 0.012 .730 
Child First Born CESD G3 0.252 0.651 0.014 .698 
Child First Born CESD G5 1.043 0.623 0.055 .094 
Child First Born CESD G6 −0.095 0.63 −0.005 .880 
Child First Born CESD 15y 0.708 0.788 0.033 .370 
Mom Ethnic Minority Status
b CESD 24m 5.962 1.097 0.207 *** 
Mom Ethnic Minority Status CESD 36m 0.595 0.823 0.023 .470 
Mom Ethnic Minority Status CESD 54m 3.517 1.021 0.121 *** 
Mom Ethnic Minority Status CESD G1 1.103 0.976 0.042 .258 
Mom Ethnic Minority Status CESD G3 1.58 0.994 0.059 .112 
Mom Ethnic Minority Status CESD G5 1.69 0.947 0.062 .074 
Mom Ethnic Minority Status CESD G6 3.029 0.958 0.11 .002 
Mom Ethnic Minority Status CESD 15y 0.595 1.221 0.019 .626 
Total Family Income (24m) CESD 24m −3.147 0.403 −0.314 *** 
Total Family Income (24m) CESD 36m −0.838 0.315 −0.093 .008 
Total Family Income (24m) CESD 54m −1.435 0.392 −0.142 *** 
Total Family Income (24m) CESD G1 −0.734 0.372 −0.08 .048 
Total Family Income (24m) CESD G3 −0.981 0.386 −0.106 .011 
Total Family Income (24m) CESD G5 −0.588 0.367 −0.062 .109 
Total Family Income (24m) CESD G6 −1.637 0.365 −0.171 *** 
Total Family Income (24m) CESD 15y −1.79 0.466 −0.168 *** 
Living w/ Partner (24m)
b CESD 24m 7.189 0.538 0.245 *** 
Living w/ Partner (24m) CESD 36m 2.11 0.539 0.08 *** 
Living w/ Partner (24m) CESD 54m 3.075 0.677 0.104 *** 
Living w/ Partner (24m) CESD G1 2.095 0.633 0.078 *** 
Living w/ Partner (24m) CESD G3 2.858 0.631 0.106 *** 
Living w/ Partner (24m) CESD G5 1.828 0.596 0.066 .002 
Living w/ Partner (24m) CESD G6 2.612 0.585 0.093 *** 
Living w/ Partner (24m) CESD 15y 4.346 0.728 0.139 *** 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 








Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Son Dyads) 
IV DV B SEB 𝛽 p 
Child First Born EXT 24m 1.016 0.295 0.12 *** 
Child First Born EXT 36m 0.313 0.2 0.037 .119 
Child First Born EXT 54m −0.085 0.222 −0.011 .703 
Child First Born EXT G1 −0.321 0.229 −0.042 .161 
Child First Born EXT G3 0.321 0.187 0.049 .085 
Child First Born EXT G5 −0.037 0.176 −0.006 .832 
Child First Born EXT G6 0.044 0.149 0.007 .769 
Child First Born EXT 15y 0.333 0.174 0.06 .055 
Mom Ethnic Minority Status
a EXT 24m 2.535 0.447 0.208 *** 
Mom Ethnic Minority Status EXT 36m −0.053 0.311 −0.004 .864 
Mom Ethnic Minority Status EXT 54m −0.112 0.336 −0.01 .738 
Mom Ethnic Minority Status EXT G1 0.006 0.351 0.001 .986 
Mom Ethnic Minority Status EXT G3 0.315 0.285 0.033 .268 
Mom Ethnic Minority Status EXT G5 −0.16 0.267 −0.018 .549 
Mom Ethnic Minority Status EXT G6 0.163 0.226 0.019 .471 
Mom Ethnic Minority Status EXT 15y −0.171 0.269 −0.021 .524 
Total Family Income (24m) EXT 24m −1.231 0.165 −0.29 *** 
Total Family Income (24m) EXT 36m −0.174 0.119 −0.041 .143 
Total Family Income (24m) EXT 54m −0.023 0.129 −0.006 .858 
Total Family Income (24m) EXT G1 −0.578 0.134 −0.152 *** 
Total Family Income (24m) EXT G3 −0.192 0.111 −0.058 .083 
Total Family Income (24m) EXT G5 0.003 0.104 0.001 .979 
Total Family Income (24m) EXT G6 −0.008 0.086 −0.003 .926 
Total Family Income (24m) EXT 15y −0.159 0.103 −0.057 .122 
Living w/ Partner (24m)
b EXT 24m 4.967 0.219 0.399 *** 
Living w/ Partner (24m) EXT 36m 0.947 0.203 0.076 *** 
Living w/ Partner (24m) EXT 54m 0.516 0.223 0.046 .02 
Living w/ Partner (24m) EXT G1 0.744 0.228 0.067 .001 
Living w/ Partner (24m) EXT G3 0.527 0.181 0.055 .004 
Living w/ Partner (24m) EXT G5 0.266 0.168 0.029 .114 
Living w/ Partner (24m) EXT G6 0.185 0.138 0.021 .182 
Living w/ Partner (24m) EXT 15y 0.245 0.161 0.03 .127 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 









Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Mother–Son Dyads) 
IV DV B SEB 𝛽 p 
Child First Born INT 24m 0.293 0.109 0.098 .007 
Child First Born INT 36m 0.379 0.1 0.12 *** 
Child First Born INT 54m 0.168 0.124 0.046 .177 
Child First Born INT G1 0.026 0.129 0.007 .838 
Child First Born INT G3 0.252 0.139 0.06 .071 
Child First Born INT G5 0.096 0.135 0.022 .479 
Child First Born INT G6 0.022 0.136 0.005 .869 
Child First Born INT 15y 0.324 0.143 0.075 .023 
Mom Ethnic Minority Status
a INT 24m 0.712 0.165 0.165 *** 
Mom Ethnic Minority Status INT 36m 0.154 0.155 0.034 .321 
Mom Ethnic Minority Status INT 54m –0.248 0.189 −0.048 .189 
Mom Ethnic Minority Status INT G1 –0.151 0.197 −0.026 .445 
Mom Ethnic Minority Status INT G3 0.052 0.213 0.009 .806 
Mom Ethnic Minority Status INT G5 –0.096 0.205 −0.015 .641 
Mom Ethnic Minority Status INT G6 –0.403 0.206 −0.059 .051 
Mom Ethnic Minority Status INT 15y –0.132 0.221 −0.021 .551 
Total Family Income (24m) INT 24m –0.415 0.061 −0.277 *** 
Total Family Income (24m) INT 36m –0.001 0.059 0.000 .991 
Total Family Income (24m) INT 54m 0.002 0.072 0.001 .972 
Total Family Income (24m) INT G1 –0.169 0.075 −0.084 .024 
Total Family Income (24m) INT G3 0.011 0.083 0.005 .892 
Total Family Income (24m) INT G5 –0.067 0.08 −0.031 .398 
Total Family Income (24m) INT G6 0.008 0.079 0.003 .918 
Total Family Income (24m) INT 15y –0.17 0.085 −0.078 .045 
Living w/ Partner (24m)
b INT 24m 1.027 0.081 0.234 *** 
Living w/ Partner (24m) INT 36m 0.381 0.101 0.083 *** 
Living w/ Partner (24m) INT 54m 0.54 0.125 0.102 *** 
Living w/ Partner (24m) INT G1 0.328 0.128 0.055 .01 
Living w/ Partner (24m) INT G3 0.419 0.135 0.068 .002 
Living w/ Partner (24m) INT G5 0.356 0.129 0.055 .006 
Living w/ Partner (24m) INT G6 0.137 0.126 0.02 .278 
Living w/ Partner (24m) INT 15y 0.512 0.132 0.08 *** 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aMinority status compared all ethnic minorities to Caucasian mothers.  bLiving w/ partner compared mothers 








Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Maternal Depression Class 1) 
IV DV B SEB 𝛽 p 
Child Gender
a CESD 24m 2.53 0.252 0.225 *** 
Child Gender CESD 36m 0.643 0.325 0.04 .048 
Child Gender CESD 54m 0.735 0.37 0.044 .047 
Child Gender CESD G1 0.552 0.353 0.034 .118 
Child Gender CESD G3 1.434 0.343 0.091 *** 
Child Gender CESD G5 0.848 0.348 0.053 .015 
Child Gender CESD G6 0.962 0.371 0.056 .009 
Child Gender CESD 15y 1.441 0.445 0.077 .001 
Child First Born CESD 24m 1.252 0.323 0.111 *** 
Child First Born CESD 36m 0.177 0.395 0.011 .654 
Child First Born CESD 54m 0.129 0.460 0.008 .780 
Child First Born CESD G1 0.232 0.443 0.014 .601 
Child First Born CESD G3 −0.535 0.433 −0.034 .216 
Child First Born CESD G5 1.02 0.435 0.064 .019 
Child First Born CESD G6 −0.064 0.467 −0.004 .891 
Child First Born CESD 15y −0.019 0.557 −0.001 .973 
Mom Minority Status
b CESD 24m 2.021 0.485 0.127 *** 
Mom Minority Status CESD 36m −0.38 0.596 −0.017 .523 
Mom Minority Status CESD 54m 2.716 0.681 0.114 *** 
Mom Minority Status CESD G1 0.866 0.666 0.038 .193 
Mom Minority Status CESD G3 1.57 0.650 0.071 .016 
Mom Minority Status CESD G5 0.607 0.657 0.027 .356 
Mom Minority Status CESD G6 1.45 0.701 0.06 .039 
Mom Minority Status CESD 15y 1.076 0.841 0.041 .201 
Total Family Income (24m) CESD 24m −1.37 0.183 −0.237 *** 
Total Family Income (24m) CESD 36m −0.549 0.233 −0.066 .018 
Total Family Income (24m) CESD 54m −1.156 0.266 −0.134 *** 
Total Family Income (24m) CESD G1 −0.585 0.258 −0.071 .024 
Total Family Income (24m) CESD G3 −0.685 0.254 −0.085 .007 
Total Family Income (24m) CESD G5 −0.785 0.257 −0.096 .002 
Total Family Income (24m) CESD G6 −0.91 0.274 −0.103 *** 
Total Family Income (24m) CESD 15y −1.369 0.328 −0.142 *** 
Living w/ Partner (24m)
c CESD 24m 2.456 0.416 0.137 *** 
Living w/ Partner (24m) CESD 36m 0.403 0.534 0.016 .451 
Living w/ Partner (24m) CESD 54m 2.409 0.615 0.09 *** 
Living w/ Partner (24m) CESD G1 1.006 0.601 0.039 .094 
Living w/ Partner (24m) CESD G3 1.267 0.583 0.051 .030 
Living w/ Partner (24m) CESD G5 1.222 0.586 0.048 .037 
Living w/ Partner (24m) CESD G6 1.29 0.626 0.047 .039 
Living w/ Partner (24m) CESD 15y 2.669 0.740 0.09 *** 
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Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard error 
for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 










 EXT 24m 1.382 0.168 0.182 *** 
Child Gender EXT 36m 0.272 0.126 0.037 .031 
Child Gender EXT 54m −0.065 0.126 −0.010 .607 
Child Gender EXT G1 −0.146 0.123 −0.022 .234 
Child Gender EXT G3 0.061 0.102 0.010 .547 
Child Gender EXT G5 0.02 0.098 0.004 .842 
Child Gender EXT G6 0.141 0.084 0.026 .092 
Child Gender EXT 15y 0.123 0.106 0.024 .244 
Child First Born EXT 24m 0.513 0.215 0.067 .017 
Child First Born EXT 36m 0.148 0.153 0.020 .334 
Child First Born EXT 54m −0.109 0.157 −0.016 .486 
Child First Born EXT G1 −0.138 0.154 −0.021 .368 
Child First Born EXT G3 0.175 0.129 0.030 .174 
Child First Born EXT G5 −0.040 0.122 −0.007 .745 
Child First Born EXT G6 0.089 0.105 0.016 .397 
Child First Born EXT 15y 0.170 0.133 0.032 .200 
Mom Minority Status
b EXT 24m 1.516 0.322 0.141 *** 
Mom Minority Status EXT 36m −0.083 0.231 −0.008 .719 
Mom Minority Status EXT 54m −0.183 0.232 −0.019 .430 
Mom Minority Status EXT G1 0.351 0.231 0.037 .129 
Mom Minority Status EXT G3 0.121 0.193 0.015 .532 
Mom Minority Status EXT G5 −0.239 0.184 −0.031 .195 
Mom Minority Status EXT G6 0.083 0.158 0.011 .599 
Mom Minority Status EXT 15y −0.165 0.201 −0.022 .410 
Total Family Income (24m) EXT 24m −0.928 0.122 −0.237 *** 
Total Family Income (24m) EXT 36m −0.209 0.09 −0.055 .021 
Total Family Income (24m) EXT 54m −0.049 0.091 −0.014 .592 
Total Family Income (24m) EXT G1 −0.408 0.09 −0.12 *** 
Total Family Income (24m) EXT G3 −0.218 0.075 −0.072 .004 
Total Family Income (24m) EXT G5 −0.059 0.072 −0.021 .409 
Total Family Income (24m) EXT G6 −0.116 0.062 −0.041 .060 
Total Family Income (24m) EXT 15y −0.09 0.078 −0.034 .249 
Living w/ Partner (24m)
c
 EXT 24m 2.887 0.277 0.239 *** 
Living w/ Partner (24m) EXT 36m 0.797 0.207 0.068 *** 
Living w/ Partner (24m) EXT 54m 0.701 0.21 0.066 *** 
Living w/ Partner (24m) EXT G1 0.474 0.209 0.045 .023 
Living w/ Partner (24m) EXT G3 0.446 0.173 0.048 .010 
Living w/ Partner (24m) EXT G5 0.251 0.164 0.029 .127 





Standardized Estimates (𝛽s) of Time-Invariant Covariates on Child INT (Maternal Depression Class 1) 
IV DV B SEB 𝛽 p 
Child Gender
a
 INT 24m 0.342 0.062 0.126 *** 
Child Gender INT 36m 0.078 0.062 0.026 .212 
Child Gender INT 54m 0.105 0.074 0.031 .156 
Child Gender INT G1 0.115 0.072 0.032 .110 
Child Gender INT G3 0.149 0.083 0.037 .072 
Child Gender INT G5 0.047 0.080 0.012 .554 
Child Gender INT G6 0.162 0.082 0.038 .046 
Child Gender INT 15y 0.225 0.086 0.055 .009 
Child First Born INT 24m 0.192 0.080 0.070 .016 
Child First Born INT 36m 0.388 0.076 0.131 *** 
Child First Born INT 54m 0.076 0.092 0.022 .410 
Child First Born INT G1 0.086 0.090 0.024 .337 
Child First Born INT G3 0.096 0.105 0.024 .357 
Child First Born INT G5 0.176 0.100 0.043 .080 
Child First Born INT G6 −0.044 0.103 −0.010 .669 
Child First Born INT 15y 0.336 0.108 0.081 .002 
Mom Minority Status
b INT 24m 0.184 0.119 0.048 .124 
Mom Minority Status INT 36m 0.066 0.114 0.016 .565 
Mom Minority Status INT 54m −0.097 0.136 −0.020 .477 
Mom Minority Status INT G1 −0.21 0.135 −0.042 .119 
Mom Minority Status INT G3 −0.149 0.157 −0.026 .342 
Mom Minority Status INT G5 −0.278 0.151 −0.048 .066 
Mom Minority Status INT G6 −0.212 0.154 −0.034 .170 
Mom Minority Status INT 15y −0.272 0.163 −0.047 .094 
Total Family Income (24m) INT 24m −0.26 0.045 −0.186 *** 
Total Family Income (24m) INT 36m 0.006 0.045 0.004 .891 
Total Family Income (24m) INT 54m 0.053 0.053 0.030 .320 
Total Family Income (24m) INT G1 −0.111 0.052 −0.060 .035 
Total Family Income (24m) INT G3 0.003 0.061 0.001 .961 
Total Family Income (24m) INT G5 −0.046 0.059 −0.022 .435 
Total Family Income (24m) INT G6 −0.002 0.060 −0.001 .970 
Total Family Income (24m) INT 15y −0.031 0.064 −0.015 .625 
Living w/ Partner (24m)
c
 INT 24m 0.620 0.103 0.143 *** 
Living w/ Partner (24m) INT 36m 0.225 0.102 0.048 .027 
Living w/ Partner (24m) INT 54m 0.351 0.123 0.064 .004 
Living w/ Partner (24m) INT G1 0.240 0.122 0.042 .049 
Living w/ Partner (24m) INT G3 0.217 0.141 0.034 .124 
Living w/ Partner (24m) EXT 15y 0.107 0.176 0.013 .544 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 
Caucasian mothers.  cLiving w/ partner compared mothers cohabitating with a partner or married to all 




Living w/ Partner (24m) INT G5 0.422 0.135 0.065 .002 
Living w/ Partner (24m) INT G6 0.016 0.138 0.002 .909 
Living w/ Partner (24m) INT 15y 0.137 0.143 0.021 .338 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard error 
for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 









Standardized Estimates (𝛽s) of Time-Invariant Covariates on CES-D (Maternal Depression Class 2) 
IV DV B SEB 𝛽 p 
Child Gender
a CESD 24m 8.836 1.209 0.363 *** 
Child Gender CESD 36m 1.09 1.254 0.051 .385 
Child Gender CESD 54m 1.369 1.191 0.060 .250 
Child Gender CESD G1 0.978 1.207 0.043 .418 
Child Gender CESD G3 3.11 1.444 0.120 .031 
Child Gender CESD G5 2.416 1.211 0.103 .046 
Child Gender CESD G6 2.607 1.138 0.123 .022 
Child Gender CESD 15y 4.266 1.741 0.163 .014 
Child First Born CESD 24m 2.461 1.766 0.101 .164 
Child First Born CESD 36m −0.125 1.581 −0.006 .937 
Child First Born CESD 54m 0.084 1.635 0.004 .959 
Child First Born CESD G1 0.844 1.714 0.037 .622 
Child First Born CESD G3 −1.587 2.069 −0.061 .443 
Child First Born CESD G5 −0.465 1.765 −0.02 .792 
Child First Born CESD G6 −1.31 1.603 −0.061 .414 
Child First Born CESD 15y 2.121 2.307 0.081 .358 
Mom Minority Status
b CESD 24m 4.457 2.252 0.156 .048 
Mom Minority Status CESD 36m −0.478 2.038 −0.019 .815 
Mom Minority Status CESD 54m 2.487 2.111 0.092 .239 
Mom Minority Status CESD G1 −0.272 2.204 −0.01 .902 
Mom Minority Status CESD G3 −1.668 2.625 −0.055 .525 
Mom Minority Status CESD G5 1.354 2.194 0.049 .537 
Mom Minority Status CESD G6 3.354 2.017 0.134 .096 
Mom Minority Status CESD 15y −0.429 3.014 −0.014 .887 
Total Family Income (24m) CESD 24m −4.682 0.98 −0.399 *** 
Total Family Income (24m) CESD 36m −1.225 0.948 −0.120 .196 
Total Family Income (24m) CESD 54m −2.693 0.995 −0.244 .007 
Total Family Income (24m) CESD G1 −2.100 1.053 −0.192 .046 
Total Family Income (24m) CESD G3 −1.756 1.278 −0.14 .169 
Total Family Income (24m) CESD G5 −0.888 1.015 −0.079 .382 
Total Family Income (24m) CESD G6 −1.886 0.918 −0.184 .040 
Total Family Income (24m) CESD 15y −1.072 1.361 −0.085 .431 
Living w/ Partner (24m)
c CESD 24m 12.896 1.920 0.508 *** 
Living w/ Partner (24m) CESD 36m 2.473 1.982 0.112 .212 
Living w/ Partner (24m) CESD 54m 4.851 1.995 0.203 .015 
Living w/ Partner (24m) CESD G1 2.509 2.068 0.106 .225 
Living w/ Partner (24m) CESD G3 4.383 2.455 0.162 .074 
Living w/ Partner (24m) CESD G5 2.977 2.05 0.122 .146 
Living w/ Partner (24m) CESD G6 3.923 1.845 0.177 .034 
Living w/ Partner (24m) CESD 15y 2.719 2.784 0.100 .329 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 












Standardized Estimates (𝛽s) of Time-Invariant Covariates on Child EXT (Maternal Depression Class 2) 
IV DV B SE(B) 𝛽 p 
Child Gender
a
 EXT 24m 0.996 0.496 0.107 .044 
Child Gender EXT 36m −0.273 0.411 −0.029 .507 
Child Gender EXT 54m −0.105 0.409 −0.011 .797 
Child Gender EXT G1 −0.024 0.377 −0.003 .950 
Child Gender EXT G3 −0.085 0.307 −0.012 .781 
Child Gender EXT G5 0.023 0.334 0.003 .944 
Child Gender EXT G6 −0.365 0.305 −0.055 .232 
Child Gender EXT 15y −0.196 0.359 −0.029 .584 
Child First Born EXT 24m 2.004 0.723 0.215 .006 
Child First Born EXT 36m −0.355 0.517 −0.037 .493 
Child First Born EXT 54m −0.07 0.561 −0.007 .901 
Child First Born EXT G1 −0.063 0.535 −0.007 .906 
Child First Born EXT G3 0.838 0.439 0.115 .057 
Child First Born EXT G5 0.000 0.486 0.000 1.000 
Child First Born EXT G6 −0.139 0.43 −0.021 .746 
Child First Born EXT 15y 0.417 0.474 0.06 .380 
Mom Minority Status
b EXT 24m 2.184 0.923 0.199 .018 
Mom Minority Status EXT 36m 0.031 0.667 0.003 .962 
Mom Minority Status EXT 54m 0.617 0.724 0.054 .394 
Mom Minority Status EXT G1 −0.423 0.688 −0.042 .539 
Mom Minority Status EXT G3 0.614 0.558 0.072 .271 
Mom Minority Status EXT G5 0.645 0.605 0.079 .286 
Mom Minority Status EXT G6 −0.086 0.541 −0.011 .874 
Mom Minority Status EXT 15y 0.405 0.62 0.05 .513 
Total Family Income (24m) EXT 24m −1.597 0.404 −0.356 *** 
Total Family Income (24m) EXT 36m −0.267 0.311 −0.059 .390 
Total Family Income (24m) EXT 54m −0.284 0.342 −0.061 .406 
Total Family Income (24m) EXT G1 −0.197 0.329 −0.048 .549 
Total Family Income (24m) EXT G3 −0.044 0.271 −0.013 .872 
Total Family Income (24m) EXT G5 −0.123 0.28 −0.037 .659 
Total Family Income (24m) EXT G6 −0.115 0.246 −0.036 .639 
Total Family Income (24m) EXT 15y 0.192 0.28 0.058 .494 
Living w/ Partner (24m)
c
 EXT 24m 3.602 0.788 0.371 *** 
Living w/ Partner (24m) EXT 36m 0.356 0.65 0.036 .584 
Living w/ Partner (24m) EXT 54m 0.121 0.685 0.012 .860 
Living w/ Partner (24m) EXT G1 0.56 0.646 0.063 .386 
Living w/ Partner (24m) EXT G3 0.808 0.521 0.107 .121 
Living w/ Partner (24m) EXT G5 0.156 0.565 0.022 .782 
Living w/ Partner (24m) EXT G6 0.925 0.495 0.133 .062 
Living w/ Partner (24m) EXT 15y 0.535 0.572 0.075 .350 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard 
error for unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to 








Standardized Estimates (𝛽s) of Time-Invariant Covariates on Child INT (Maternal Depression Class 2) 
IV DV B SEB 𝛽 p 
Child Gender
a
 INT 24m 0.295 0.225 0.073 .191 
Child Gender INT 36m 0.415 0.248 0.093 .094 
Child Gender INT 54m 0.173 0.231 0.039 .454 
Child Gender INT G1 0.039 0.252 0.008 .877 
Child Gender INT G3 −0.069 0.21 −0.016 .744 
Child Gender INT G5 0.487 0.262 0.100 .063 
Child Gender INT G6 0.371 0.248 0.080 .134 
Child Gender INT 15y 0.391 0.286 0.080 .171 
Child First Born INT 24m 0.77 0.328 0.189 .019 
Child First Born INT 36m 0.032 0.311 0.007 .919 
Child First Born INT 54m 0.594 0.317 0.135 .061 
Child First Born INT G1 0.152 0.358 0.033 .670 
Child First Born INT G3 0.651 0.301 0.155 .031 
Child First Born INT G5 0.559 0.381 0.114 .143 
Child First Born INT G6 −0.244 0.348 −0.052 .483 
Child First Born INT 15y 0.41 0.378 0.083 .278 
Mom Minority Status
b INT 24m 1.333 0.419 0.28 .001 
Mom Minority Status INT 36m 0.076 0.401 0.015 .849 
Mom Minority Status INT 54m −0.832 0.409 −0.161 .042 
Mom Minority Status INT G1 −0.024 0.461 −0.004 .959 
Mom Minority Status INT G3 −0.093 0.382 −0.019 .808 
Mom Minority Status INT G5 0.009 0.474 0.002 .984 
Mom Minority Status INT G6 −0.592 0.438 −0.108 .177 
Mom Minority Status INT 15y 0.083 0.494 0.014 .867 
Total Family Income (24m) INT 24m −0.273 0.184 −0.14 .138 
Total Family Income (24m) INT 36m 0.08 0.187 0.037 .671 
Total Family Income (24m) INT 54m −0.035 0.193 −0.016 .858 
Total Family Income (24m) INT G1 −0.034 0.22 −0.015 .876 
Total Family Income (24m) INT G3 0.092 0.186 0.046 .620 
Total Family Income (24m) INT G5 0.08 0.219 0.034 .713 
Total Family Income (24m) INT G6 −0.101 0.200 −0.045 .614 
Total Family Income (24m) INT 15y 0.042 0.223 0.018 .850 
Living w/ Partner (24m)
c
 INT 24m 0.734 0.358 0.174 .040 
Living w/ Partner (24m) INT 36m 0.214 0.391 0.046 .583 
Living w/ Partner (24m) INT 54m 0.067 0.387 0.015 .863 
Living w/ Partner (24m) INT G1 0.308 0.433 0.064 .477 
Living w/ Partner (24m) INT G3 0.515 0.357 0.118 .150 
Living w/ Partner (24m) INT G5 −0.254 0.443 −0.05 .566 
Living w/ Partner (24m) INT G6 0.756 0.402 0.156 .060 
Living w/ Partner (24m) INT 15y 0.219 0.456 0.043 .631 
Note.  IV = independent variable; DV = dependent variable; B = unstandardized estimate; SEB = standard error for 
unstandardized estimate; 𝛽 = standardized estimate. 
aChild gender was coded as male = 1, female = 2.  bMinority status compared all ethnic minorities to Caucasian 
mothers.  cLiving w/ partner compared mothers cohabitating with a partner or married to all other partner 
arrangements. 
